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Abstract 


The static internal performance of a multiaxis-thrust-vectoring, spherical conver- 
gent flap (SCF) nozzle with a nonrectangular divergent duct was obtained in the 
model preparation area of the Langley 16-Foot Transonic Tunnel . Duct cross sec- 
tions of hexagonal and bowtie shapes were tested. Additional geometric parameters 
included throat area (power setting), pitch flap deflection angle, and yaw gimbal 
angle. Nozzle pressure ratio was varied from 2 to 12 for dry power configurations 
and from 2 to 6 for afterburning power configurations. Approximately a 1 -percent 
loss in thrust efficiency from SCF nozzles with a rectangular divergent duct was 
incurred as a result of internal oblique shocks in the flow field. The internal oblique 
shocks were the result of cross flow generated by the vee-shaped geometric throat. 
The hexagonal and bowtie nozzles had mirror-imaged flow fields and therefore simi- 
lar thrust performance. Thrust vectoring was not hampered by the three-dimensional 
internal geometry of the nozzles. Flow visualization indicates pitch thrust-vector 
angles larger than 10° may be achievable with minimal adverse effect on or a possi- 
ble gain in resultant thrust efficiency as compared with the performance at a pitch 
thrust-vector angle of 10°. 


Introduction 

An extensive effort has been underway to develop a 
database of convergent-divergent nozzle designs for 
advanced aircraft engines. The joint effort by industry 
and the Langley Research Center has generally been ori- 
ented toward providing multifunctional capabilities to 
advanced nozzle designs such as variable throat and exit 
areas, single or multiaxis thrust vectoring, and thrust 
reversing (refs. 1 and 2). Simultaneously, an attempt has 
been made to minimize the adverse impact on the overall 
aircraft by maintaining high cruise thrust efficiency, min- 
imizing nozzle system weight, and providing suitable air- 
frame integration characteristics by careful blending with 
the aerodynamic external lines while conforming to 
observability design guidelines. 

The spherical convergent flap (SCF) nozzle design 
has been identified as having several desirable character- 
istics (ref. 3). The convergent section of an SCF nozzle, 
as its name suggests, is spherical and therefore provides 
structural efficiency for the containment of the high- 
pressure exhaust flow and allows for a lightweight nozzle 
design because no cross-section transition duct is 
required. An additional benefit of this shape is that a 
gimbal mechanism can be easily incorporated to provide 
a yaw thrust-vectoring capability to the nozzle. The 
divergent section is typically nonaxisymmetric to take 
advantage of the efficient pitch thrust-vectoring tech- 
nique of deflecting the divergent flaps about hinges at the 
throat. The throat (the station of minimum duct cross- 
sectional area) is approximately located where the 
nonaxisymmetric divergent duct intersects the spherical 
convergent duct. 

Several investigations have studied the isolated and 
installed performance of the SCF design (refs. 3, 4, 
and 5). In each case, a rectangular divergent duct was 


incorporated, and the thrust efficiency was generally 
found to be high. Gimbaled yaw thrust vectoring pro- 
vided thrust-vector angles equal to the gimbal angle with 
minimal losses, and divergent flap pitch thrust vectoring 
was found to be efficient as well. 

The current investigation focuses on two different 
options in divergent duct cross-sectional design. Specifi- 
cally, hexagonal and bowtie divergent duct cross sections 
with scarfed trailing edges were investigated at static 
conditions in the model preparation area of the Langley 
16-Foot Transonic Tunnel. Such geometric features can 
provide a reduced level of observability to the nozzle 
while improving the blending of the nozzle with the 
external aerodynamic lines. The nozzles were tested in 
dry power and afterburning power modes with a range of 
flap deflection angles for pitch thrust vectoring and gim- 
bal angles for yaw thrust vectoring. Internal static pres- 
sure distributions and three components of force were 
measured. A surface flow visualization technique was 
used to aid in analyzing the flow field. 
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measured side thrust component, lb 
gravitational acceleration, 32.174 ft/sec 2 

nozzle length (along nozzle axis) from spheri- 
cal center to sidewall trailing-edge point, 
6.046 in. (see figs. 4(a)-(c)) 


nozzle pressure ratio, 



internal local static pressure, psi 
atmospheric pressure, psi 
average jet total pressure, psi 

gas constant for air (y = 1.3997), 

1716 ft 2 /sec 2 -°R 

average jet total temperature, °R 
width of flap, 2.700 in. (see figs. 4(a)-(c)) 

measured air (exhaust) weight-flow rate, 
lb/sec 


distance downstream from center of spherical 
convergent flap, in. (see fig. 5) 


lateral distance from flap centerline, in. (see 
figs. 5(a) and (b)) 

vertical distance from sidewall centerline, in. 
(see fig. 5(c)) 


ratio of specific heats, 1.3997 for air 

-l f n 

resultant pitch thrust- vector angle, tan — , 
deg f a 


pitch flap deflection angle, positive deflection 
downward, deg 


divergent section yaw gimbal angle, positive 
gimbal angle to left, deg 

resultant yaw thrust- vector angle, tan 
deg 


-1 F s 


expansion ratio, AJA t 


Abbreviations: 


SCF spherical convergent flap 

Sta. model station, in. 


Apparatus and Procedures 


Test Facility 

The test was conducted in the model preparation area 
of the Langley 16-Foot Transonic Tunnel, a facility 
normally used for model setup and calibration before 
installation into the wind tunnel. The model preparation 
area has a high-pressure air supply and a data acquisition 
system and is therefore occasionally used to test the 
internal performance of nozzles at wind-off conditions. 
The air system uses the same supply of clean, dry air 


used in the wind tunnel propulsion simulations and the 
same valves, filters, and heat exchanger to provide air at 
a constant total temperature of about 530°R. The model 
was mounted on a sting-strut support system in a sound- 
proof room with an air exhaust collector duct down- 
stream of the jet. The control room is adjacent to the test 
area, and a window between the rooms allows for model 
observation during testing. Reference 6 provides further 
details of the facility. 

Single-Engine Propulsion Simulation System 

A sketch of the air-powered, single-engine propul- 
sion simulation system on which the nozzle configura- 
tions were tested statically is presented in figure 1. The 
propulsion simulation system is shown with a typical 
nozzle configuration installed. As shown in figure 1, air 
is supplied through six lines in the support strut to an 
annular nonmetric (not supported by the force balance) 
high-pressure plenum. The air flows radially out the 
high-pressure plenum through eight equally spaced 
sonic nozzles into a metric low-pressure plenum. This 
nonmetric-to-metric flow transfer design (perpendicular 
to the nozzle axis) minimizes the tare force on the bal- 
ance caused by axial momentum transfer of the flow 
across the force balance. Flexible bellows act as seals 
between the metric and nonmetric portions of the model 
and minimize forces caused by pressurization. The air 
then passes through a choke plate for flow straightening, 
through an instrumentation section, and into the nozzle; 
the air then exhausts to atmospheric pressure. 

Nozzle Design 

The nozzle tested in this investigation was a spheri- 
cal convergent flap (SCF) nozzle. This type of nozzle has 
a circular entrance station, a spherical convergent duct, 
and a noncircular divergent duct. The current investiga- 
tion studied hexagonal and bowtie cross-sectional shapes 
of the divergent duct. Photographs of some of the model 
hardware are shown in figures 2 and 3. 

The geometry of the nozzles tested is presented in 
figure 4. In figures 4(a) and (b), four different geometric 
regions along the internal flow path are identified: a 
spherical convergent duct, a divergent plateau, a single 
convergent triangular ramp (bowtie) or a pair of conver- 
gent triangular ramps (hexagonal), and a divergent flap. 
Comparison of the photographs in figures 2(a) and (c) 
aids in the understanding of the geometric differences 
between the hexagonal and bowtie configurations. The 
plateau and triangular ramps were a consequence of 
incorporating pitch deflection into the divergent flap 
design. In order to deflect the divergent flaps for pitch 
vectoring of an operational nozzle (one with moving 
parts), a linear hinge is required across the width of the 
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duct. Therefore, a short, rectangular duct was intersected 
with the spherical convergent duct to provide a flat sur- 
face for the hinge; the upper and lower surfaces of this 
rectangular duct form the plateau regions. The linear 
hinge would be located at the juncture between the pla- 
teau and the triangular ramps, which form the transition 
from the rectangular duct to the hexagonal or bowtie 
duct. (See fig. 4(d).) It is evident that a complex internal 
geometry was required to satisfy the operational require- 
ments of the nozzle. For the test, interchangeable fixed 
hardware was used to simulate all deflections and gim- 
balling of hardware. 

The minimum duct area, or geometric throat, occurs 
along the ridge formed between the triangular ramps and 
the divergent flap. These surfaces remain fixed with 
respect to each other during pitch-flap deflections and 
during transition to afterburning power. The transition to 
afterburning power would occur (in an operational noz- 
zle) with an iris-type movement where the plateau 
regions move apart from each other about the spherical 
duct. The projected throat areas of the unvectored dry 
and afterburning power configurations as tested were 3.0 
and 7.0 in 2 , respectively. The divergent flaps of the 
unvectored dry and afterburning power configurations 
had divergence angles of 3.2° and 7.4°, respectively, 
which resulted in an average expansion ratio (based on 
the dimensions half-way between the centerline and the 
sidewall) of 1.30 for both configurations. 

Yaw thrust vectoring would be achieved by gim- 
balling the divergent duct in the horizontal plane about 
the spherical duct. Again, the gimballing mechanism was 
simulated by interchangeable fixed hardware as shown in 
figure 4(e). 

Test Conditions 

The test matrix of the hexagonal configurations 
consisted of two pitch flap deflection angles (S vp - 0° 
and 10°), three yaw gimbal angles (5 V , v = 0°, 10°, and 
20°), and two throat areas (representing dry and after- 
burning power settings) for a total of 1 2 hexagonal con- 
figurations. The test matrix of the bowtie configurations 
consisted of one pitch flap deflection angle (5 V/ , = 0°), 
three yaw gimbal angles (5 v;y = 0°, 10°, and 20°), and 
one throat area (dry power). The complete configuration 
matrix is presented in table 1. Nozzle pressure ratio 
(NPR) was varied from 2 to 12 for dry power config- 
urations and from 2 to 6 for afterburning power con- 
figurations. Jet total temperature was maintained at 
approximately 530°R. 

Instrumentation 

A six-component strain-gauge balance was used to 
measure forces and moments on the model; the moment 


data are not included in this report but were used for 
balance-interactions corrections. Jet total pressure was 
calculated by averaging total pressure measurements 
from nine individual pitot probes located at a fixed sta- 
tion in the instrumentation section. (See fig. 1.) A ther- 
mocouple was also positioned in the instrumentation 
section to measure jet total temperature. The weight-flow 
rate w p of the high-pressure air supplied to the nozzle 
was measured by a multiple critical venturi located in the 
air system upstream of the model. 

The distribution of internal surface static pressure 
was obtained for each test configuration. One quadrant of 
the nozzle was instrumented with three primary rows of 
pressure orifices oriented longitudinally. A limited num- 
ber of additional pressure orifices were located between 
the three primary rows in the general location of the geo- 
metric throat. For the pitch thrust-vectoring configura- 
tions, the lower (suction) surface was instrumented. 
Additionally, one sidewall was instrumented with three 
longitudinal rows of orifices positioned symmetrically 
about the centerline. Static pressure orifice locations are 
shown in figure 5. The x/L location of each pressure mea- 
surement on the flap is given in table 2 for five constant 
span rows (y/(w/ 2) = 0.074, 0.296, 0.481, 0.704, and 
0.926) where y/(w/ 2) is the span location normalized by 
the nozzle half width. Similar x/L locations for the side- 
wall pressure measurements are listed for three constant 
waterline rows (^/(w/2) = -0.296, 0.000, and 0.296). 

Data Reduction 

Every data point used in the computations was the 
average of 50 samples of data recorded at a rate of 
10 samples/sec. With the exception of resultant gross 
thrust F r , all thrust data in this report are referenced to 
the model centerline. Four basic performance parameters 
are used in the presentation of results: resultant thrust 
ratio F r /Ff, axial thrust ratio F A !F V resultant pitch thrust- 
vector angle 6 p , and resultant yaw thrust-vector angle & y . 
Reference 7 presents a detailed description of the data 
reduction procedures used for the current investigation. 

The resultant thrust ratio F r /Fj is the resultant gross 
thrust divided by the ideal thrust F t . Ideal thrust is based 
on measured weight-flow rate w p , jet total pressure p tp 
and jet total temperature T » and assumes fully expanded 
isentropic flow. The resultant thrust ratio is used as a 
measure of nozzle thrust efficiency. The axial thrust ratio 
F A IF i is the ratio of the measured nozzle thrust along the 
model centerline to the ideal nozzle thrust. As can be 
seen from the definitions of F A and F r , the thrust F A 
along the model centerline reflects the geometric loss 
that results from turning the thrust vector away from the 
axial direction; the resultant gross thrust F r does not. The 
angles 6 p and 8 } , are the calculated angles in the pitch and 
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yaw thrust-vector planes at which the resultant gross 
thrust is deflected from the nozzle axis. These angles 
increase with either an increase in normal or side force or 
a decrease in axial force. 

Corrections were applied to all balance measure- 
ments before they entered in the calculation of perfor- 
mance parameters. Each balance component was initially 
corrected for model weight tares and isolated balance 
interactions. Because the bellows (fig. 1) create a 
restraint on the installed balance, the balance was recali- 
brated after installation in the model and corrections 
resulting from additional component interactions were 
computed. Besides providing a set of assembly interac- 
tion corrections, the recalibration also accounts for the 
effects of pressurization (nozzle pressure ratio) and 
momentum (weight flow). The bellows in the air pressur- 
ization system were designed to eliminate pressure and 
momentum interactions with the balance. However, 
residual tares still exist and result from a small pressure 
differential between the ends of the bellows when air sys- 
tem internal velocities are high and from small differ- 
ences in the spring constants of the forward and aft 
bellows when pressurized. The residual tares were deter- 
mined by testing a set of reference calibration nozzles 
with known performance over a range of expected inter- 
nal pressures, weight-flow rates, and external forces and 
moments. The procedures for determining and comput- 
ing the tares are discussed in references 6 and 7. 

Uncertainty Analysis 

An uncertainty analysis of the results presented was 
performed based on a propagation of bias uncertainties of 
actual measurements through the data reduction equa- 
tions. The analysis assumes bias errors are dominant over 
precision errors and is based on the method presented in 
reference 8. This method uses the first-order terms in a 
Taylor series expansion of the data reduction equations 
to estimate the uncertainty contributions of each mea- 
surement. With this technique, the contribution of each 
measurement would be the measurement uncertainty 
multiplied by the derivative of the data reduction equa- 
tion with respect to that measurement. The total uncer- 
tainty of the final calculated result is estimated as the 
root-sum-square of the individual contributions with 
95 percent confidence. 

The analysis accounted for the uncertainties of the 
following measurements: jet total pressure, jet total tem- 
perature, atmospheric pressure, venturi weight-flow rate, 
and three components of force. The analysis also 
accounted for the benefit of averaging the total pressure 
measurements of nine separate transducers, each con- 
nected to a separate probe on the total pressure rake. 


The results of the analysis for the range of conditions 
tested indicate that the uncertainties in F A /F t , 8 p , 
and 5^ are essentially independent of nozzle pressure 
ratio. The uncertainties of the thrust ratios F r !F i and 
F A !F i are approximately ±0.006. The uncertainty of 8 p is 
approximately ±1.2 percent of measured value, and the 
uncertainty of 8 y is approximately ±1.1 percent of mea- 
sured value. 

Flow Visualization 

Surface flow visualization was performed for vari- 
ous configurations at a limited number of test conditions 
by using a paint flow technique. In this technique, an oil- 
based paint with fluorescent dye is applied to the model 
surfaces in a pattern of dots. Operating the jet at a speci- 
fied condition causes dye streaks to form and dry on the 
model, which indicate some flow features and directions. 
The model is then disassembled and photographed under 
ultraviolet light to show maximum detail. 

Presentation of Results 

The discussion of results are presented in two parts: 
first, an analysis of the force data and, second, an analy- 
sis of the flow field based on the pressure distribution 
and flow visualization data. The thrust and vectoring per- 
formance of each configuration are presented in figures 6 
through 8 and tabulated in tables 3 through 17. Thrust 
ratios for the hexagonal nozzle and published data on 
other SCF-type nozzles are presented in figure 9. Typical 
internal pressure distributions of each configuration and 
flow visualization photographs of the configurations with 
no yaw thrust vectoring are presented in figures 10 
through 19. A complete tabulation of pressure distribu- 
tions is presented in tables 1 8 through 32. 

Discussion of Results 

Thrust Performance 

The thrust performance data of the bowtie configura- 
tions are presented in figure 6. Figures 7 and 8, respec- 
tively, contain the performance data of the hexagonal 
configurations in dry power and afterburning power 
modes of operation. The performance of all configura- 
tions was similar in behavior and can therefore be dis- 
cussed as a group. The resultant thrust performance 
curve, F r /Fi as a function of NPR, is classical for a 
convergent-divergent nozzle despite the complex internal 
geometry. Large losses caused by flow overexpansion 
occurred at low values of NPR, and smaller losses caused 
by flow underexpansion occurred at higher values of 
NPR. Peak resultant thrust ratio, corresponding to the 
condition of fully expanded flow, occurred approxi- 
mately at NPR = 5.5 to 6.0 for the configurations with no 
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pitch thrust vectoring (8 v/7 = 0°) and approximately at 
NPR = 3.5 to 4.0 for the pitch thrust-vectoring configura- 
tions (8 vp = 10°). The average geometric expansion ratio 
(nozzle exit area divided by throat area, calculated at 
y/(w/2) = 0.5) for the unvectored nozzles in this investi- 
gation was 1.30, corresponding to a design pressure ratio 
(theoretical condition for peak thrust ratio) of 4.64. The 
fact that the measured NPR for peak thrust ratio was 
greater than the design value indicates (1) a higher effec- 
tive expansion ratio, which could be caused by either a 
reduced aerodynamic throat area from excessive flow 
separation, (2) an increased effective exit area as a result 
of the ventilated corners at the exit plane, or (3) possibly 
a combination of the two conditions. 

Resultant thrust ratios of the unvectored, dry power, 
hexagonal configuration and other SCF-type nozzles 
from two other references are presented in figure 9. 
References 4 and 5 contain thrust efficiency data of 
SCF-type nozzles with rectangular divergent-duct cross 
sections rather than the hexagonal or bowtie cross sec- 
tions of the current investigation. The SCF nozzles of the 
current study attained a maximum static thrust efficiency 
of nearly 0.98. As shown in figure 9, the nozzles from 
reference 5 produced peak thrust ratios approximately 
1 percent below those of the current study, and the nozzle 
from reference 4 was about 1 percent more efficient. The 
lower performance of the reference 5 nozzles may be the 
result of sharp corners at the throat station where the 
spherical and rectangular ducts joined. The nozzle in ref- 
erence 4 had rounded corners at this location, possibly 
contributing to the more efficient thrust performance. 
The current nozzles had relatively sharp corners but also 
a more complex transition from the convergent duct to 
the divergent duct. Comparison of the data indicates, 
however, that the performance of the current SCF nozzle, 
despite its complex three-dimensional internal geometry, 
is similar to performance levels of SCF nozzles with rect- 
angular geometry. Analysis of the flow field later sheds 
light on how the internal geometry of the current nozzles 
affects the internal thrust performance. 

Vectoring Performance 

The thrust- vectoring performance of the nozzles in 
the current investigation is also presented in figures 6 
through 8. As shown in figures 6, 7(a), and 8(a) for 
8 V)P = 0°, gimballing the nozzle in the yaw direction to 
produce pure yaw thrust vectoring resulted in a thrust- 
vector angle essentially equal to the gimbal angle across 
the NPR range with no loss in resultant thrust. This 
behavior is typical for gimballed nozzles (ref. 3). The 
spherical convergent duct acts as a plenum, and because 
the Mach number of the flow is low, the flow can effi- 
ciently exit in any direction from this plenum. The appar- 
ent increase in resultant thrust ratio at 8 vp - 20° is 


questionable because there is no physical explanation for 
an increase in thrust from turning the flow. Considering 
the estimated bias uncertainty of the resultant thrust ratio 
of ±0.006 (see section “Uncertainty Analysis”), the dif- 
ferences noted are not numerically significant. 

The vectoring performance at 8 vp =10° for the hex- 
agonal configurations is shown in figures 7(b) and 8(b). 
The pitch thrust-vector angle was generally equal to or 
greater than 8 v>p at low NPR and decreased by up to 3° 
(fig. 7(b)) as NPR was increased through the test range. 
The effect of gimballing the nozzle in yaw (8 V >;y > 0°) 
was to increase 8 p . However, the increase in 8 p with 
increasing S Vj -y would not necessarily indicate an increase 
in absolute pitch thrust-vector force (normal force) but 
could be a result of the decrease in axial force (as 8 p is 
inversely related to F A ). For example, the geometric 
effect of turning a jet with 10° pitch deflection by 20° in 
the yaw direction would be an approximate 0.6° apparent 
increase in the pitch thrust- vector angle. The data in fig- 
ures 7(b) and 8(b) show a greater increase in 8 p than 
would be accounted for by this geometric effect; this 
indicates a small beneficial effect of yaw thrust vectoring 
on the pitch thrust-vector force. The yaw thrust-vector 
angle, however, was essentially unaffected by pitch 
vectoring. 

For the hexagonal nozzle at dry power and 8 vp =10° 
(fig. 7(b)), the decrease in resultant thrust ratio as yaw 
thrust vectoring was increased is not understood. No 
other configuration exhibited this behavior, including the 
corresponding afterburning configuration at 8 vp =10° 
(fig. 8(b)). As discussed in the next section, no signifi- 
cant flow-field changes were observed which would 
explain the loss in resultant thrust. 

Pressure Distributions and Flow Visualization 

As evident in any of the pressure plots, a complex 
pressure distribution was created as the flow interacted 
with the three-dimensional geometry of the nozzle. The 
pressure distributions are best understood by comparing 
the data with flow visualization photographs showing 
both the nozzle geometry and some of the flow features. 
Pressure distributions with corresponding flow visualiza- 
tion photographs of all configurations (for 8 V , y = 0° only) 
are presented in figures 10 through 19 at operating condi- 
tions of either NPR = 4.5 or 5, depending on the configu- 
ration. Each page contains three data plots. In the upper 
plot, data from the three primary longitudinal rows of 
pressure orifices are presented to show major trends: one 
row near the nozzle centerline (y/(wl 2) = 0.074), one 
near midspan (y/(w/2) = 0.481), and one near the 
sidewall (y/(w/2) - 0.926). In the center plot, two addi- 
tional rows (y/(w/2) = 0.296 and 0.704) between the 
aforementioned rows are presented to provide further 
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detail in the throat region of the nozzle. In the bottom 
plot, the sidewall pressure distributions are plotted, 
including a full-length centerline row (z/(w/2) = 0) and 
two shorter rows (z/(w/2) = ±0.296) above and below the 
centerline, covering approximately the upstream third of 
the nozzle length. 

As discussed in the section “Nozzle Design” and 
shown in figure 4, each nozzle has four distinct geometry 
regions: a spherical convergent duct, a slightly divergent 
plateau, one or two convergent triangular ramps, and a 
divergent flap. The juncture between the triangular 
ramps and the divergent flap is a vee formed by skewed 
ridges with the point facing aft for the bowtie configura- 
tions and forward for the hexagonal configurations. By 
comparing the longitudinal location ( x/L ) of sonic flow 
(first occurrence of p/p t j = 0.528) for each of the three 
primary rows of pressure orifices, one can determine the 
approximate orientation of the sonic line at the intersec- 
tion of the throat with the nozzle surface. As seen in any 
of the plots for flap pressure distribution, the sonic line is 
oriented approximately along the skewed ridge for all 
configurations. 

Upstream of this ridge, the pressure distributions 
indicate regions of subsonic expansion and compression 
(decreasing and increasing p/p t j) as the flow interacted 
with the changing geometry. (See, for example, 
fig. 10(a).) Because this region is upstream of the nozzle 
throat, the surface loadings caused by the expansions and 
compressions would not significantly affect the net gen- 
eration of thrust by the nozzle. Possibly thrust efficiency 
would be slightly reduced as a result of local flow- 
turning losses. However, because the flow Mach number 
is still fairly low in these regions, this effect is also 
unlikely to be significant. 

Downstream of the sonic line, the pressure distribu- 
tions indicate a nonuniform flow field with regions of 
cross flow for both the bowtie and hexagonal configura- 
tions. These configurations are discussed separately. 

Bowtie configuration at dry power and 8 VfP = 0°- 
For the bowtie configurations (pressure distributions 
shown in fig. 10, flow visualization shown in fig. 11), a 
region of high pressure relative to the inboard regions of 
the nozzle existed near the sidewalls (yl{wl 2) = 0.926) 
between the sonic line and x/L ~ 0.575. The cause of this 
high-pressure region is indicated in the flow visualization 
photograph in figure 11(a). The patterns indicate that the 
flow on the triangular ramp accelerated in a direction 
perpendicular to the ridge line (i.e., outboard with respect 
to the nozzle centerline). The interaction of this outward- 
deflected flow with the sidewall resulted in the high- 
pressure region near the sidewall and the low-pressure 
region near the centerline. As a result of this lateral pres- 


sure gradient downstream of the skewed ridge, the flow 
field would be expected to have an inboard cross-flow 
component from high to low pressure; this is verified by 
the inward-directed streaklines in the flow visualization 
photograph. 

Farther downstream, as these inboard flows inter- 
sected the nozzle symmetry plane at the centerline, an 
oblique shock system formed to redirect the flow in the 
axial direction (fig. 11(a)). The shocks emanated from 
the nozzle centerline at x/L ~ 0.55. The shocks are also 
indicated in the pressure distribution in figure 10(a) as a 
sudden increase in p/p t j. The pressure rise through the 
shock is evident near the centerline between x/L ~ 0.55 
and 0.625. The shock is not seen, however, in either of 
the other rows of orifices. For the midspan row, the pres- 
sure orifices may have been too sparse to indicate the 
shock (furthermore, the shock appears to have weakened 
as it progressed outboard). For the row near the sidewall, 
the shock appears to have been downstream of the last 
orifice. Momentum losses through this shock system 
would result in a reduction in resultant thrust ratio. The 
reduced momentum of the flow downstream of the shock 
system is evident in the flow visualization photograph in 
figure 1 1 where the paint streaks were heavier than they 
were before the shock system. Higher velocity flow gen- 
erally has the effect of thinning the paint streaks. 

One additional feature indicated in the pressure dis- 
tributions should be noted. The extreme low pressure 
immediately downstream of the sonic line (fig. 10: 
y/(w/2) = 0.926 at x/L * 0.35 and y/(w/2) = 0.074 at 
x/L ~ 0.4) followed by a significant increase in pressure 
suggest the presence of a separation region followed by 
an oblique shock. No such shock is indicated in the flow 
visualization photograph. (See fig. 11(a).) However fur- 
ther evidence of a shock in this location is presented in 
the discussion of the hexagonal configuration in the next 
section. 

Hexagonal configuration at dry power and 
8 vp = 0°. The pressure distributions and flow visualiza- 
tion photographs of the hexagonal configurations 
(figs. 12 and 13) depict a similar but mirror-imaged flow 
field downstream of the plateau region. The skewed 
ridges for the hexagonal configuration pointed forward 
directing flow toward the centerline and resulting 
in higher pressure in that region (y/(w/2) = 0.074 
and 0.481) and lower pressure near the sidewalls (oppo- 
site from that of the bowtie configuration). The flow field 
generated by this pressure distribution (fig. 13(a)) gener- 
ally had an outboard cross-flow component resulting in 
the formation of a pair of oblique shocks emanating in 
this case from the sidewall region. In the sidewall flow 
visualization photograph (fig. 13(b)), the emanation 
point is indicated by the region of pooled paint halfway 
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down the sidewall. The oblique shock is also indicated in 
the pressure distributions in figure 12(a) by pressure 
increases at x/L - 0.6 near the sidewall and x/L = 0.8 near 
the centerline. The shock strength appears to have 
decreased as it approached the centerline. Once again, 
the pressure taps in the midspan row may have been too 
sparse to indicate the shock. 

The photograph of the flap (fig. 13(a)) may also indi- 
cate a pair of oblique shocks emanating from the mid- 
span region of the skewed ridge vee. The pressure data in 
figure 12 indicate a strong compression just downstream 
of the aerodynamic throat (p/p t j = 0.528), which con- 
firms the presence of these shocks. A similar pair of 
shocks emanating from the sidewall at the skewed ridge 
on the bowtie configuration was indicated by the pres- 
sure distributions, although the shocks were not visible in 
the flow visualization photographs. These shocks are 
expected to form as the flow crosses perpendicular to the 
skewed ridge and is redirected aft by interaction with the 
sidewall (bowtie geometry) or centerline (hexagonal 
geometry). The photograph of the bowtie configuration 
(fig. 1 1 (a)) may not have indicated these shocks because, 
prior to operating the jet, the paint sources were not 
placed in the locations necessary for indicating the 
shocks. Because the flow fields of the bowtie and hexag- 
onal configurations were mirror imaged but similar in 
internal shock structure, the associated thrust loss would 
be expected to be about the same, which was confirmed 
by the nozzle performance data in figures 6 and 7; the 
bowtie and hexagonal configurations had nearly equal 
levels of thrust efficiency. 

Hexagonal configuration at dry power and 
h vp = 10°. The pressure distributions and flow visualiza- 
tion of the hexagonal nozzle at dry power and h vp =10° 
(figs. 14 and 15) depict a flow field with some similari- 
ties and differences with respect to the unvectored con- 
figuration. The pressure distribution on the lower 
(suction) flap at the midspan location (y/(w/2) = 0.481) 
indicates a shock at x/L ~ 0.4. The shock can be seen in 
the flow visualization photograph in figure 15(a) emanat- 
ing from the skewed ridge and is similar to the shock 
seen in figure 13(a). The shock is located somewhat far- 
ther downstream in the vectored case, and it terminates in 
a separated region near the sidewalls. Farther down- 
stream, a weak oblique shock emanating from the nozzle 
centerline may be faintly visible in the flow visualization 
photograph. A corresponding small increase in pressure 
is indicated in figure 14(a) near the centerline at 
x/L = 0.75. However, unlike the configuration with 
b v>p = 0° which had an oblique shock emanating from the 
sidewall, the flow visualization of the configuration with 
8 V)/? =10° indicates no other significant shocks on the 
lower flap. On the upper flap (fig. 15(b)), faint indica- 


tions of a pair of shocks can be seen emanating from the 
sidewall region (indicated by darker paint marks) 
approximately halfway down the divergent flap. The 
sidewall photograph (fig. 15(c)) indicates that these 
shocks are probably the same shocks seen on the lower 
flap near the skewed ridge and that the shocks are 
inclined with respect to the flow-path centerline. The 
flow patterns upstream of this shock indicate that the 
flow angle (in the pitch direction) was greater than the 
lower flap angle (i.e., the flow had overturned). There- 
fore, the shock was formed to redirect the flow parallel to 
the lower flap and thereby a reduction was forced in the 
net turning angle of the flow. Likely, greater pitch thrust- 
vector angles may be achievable by increasing the lower 
flap deflection with minimal resulting adverse impact on 
resultant thrust efficiency (compared with the level at 
8 vp = 10°), and even an improvement may be possible in 
resultant thrust efficiency because the shock and its asso- 
ciated losses would probably disappear. 

Immediately upstream of this shock, as seen in the 
sidewall flow visualization photograph (fig. 15(c)), the 
streak lines indicate a smooth, continuous turning of the 
flow absent of any additional shocks near the sidewall. 
This behavior indicates subsonic turning, which suggests 
that the aerodynamic sonic line on the upper (pressure) 
side shifted downstream from the skewed ridge such that 
the flow was turned before it reached sonic conditions. 
Unfortunately no pressure data on the upper flap were 
available to confirm this throat reorientation, and the 
sidewall pressure data were inconclusive in this regard 
due to the spacing of the pressure taps. However, a 
change in the position of the aerodynamic throat of this 
kind is consistent with the patterns seen in the flow visu- 
alization photographs and is typical for nozzles using 
internal divergent duct deflections to produce thrust 
vectoring (ref. 9). 

As mentioned in the discussion of thrust perfor- 
mance for the hexagonal configuration at dry power and 
& v>p = 10°, a decrease in thrust ratio was noted as the yaw 
gimbal angle was increased from d v y = 0° to 8 V> , = 10°. 
No other configuration exhibited this behavior. Compari- 
son of the lower (suction) flap distributions in 
figures 14(a) and (b) indicates no significant differences 
in the pressure field on that flap. Unfortunately, no upper 
surface pressure measurements were available to indicate 
any changes to the flow field in that vicinity. The reason 
for the performance decrease is therefore not understood. 

Hexagonal configuration at afterburning power 
and § v>p = 0°. The pressure distributions and flow visual- 
ization of the afterburning power hexagonal configura- 
tions with no pitch thrust vectoring are presented in 
figures 16 and 17. The data indicate that the flow field is 
generally similar to the flow field of the dry power 
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configurations. The subsonic expansion and compression 
upstream of the throat ridge are more pronounced yet 
probably still do not significantly affect the nozzle per- 
formance. The shocks which emanated from the skewed 
ridge of the dry power configuration are seen in the after- 
burning power configuration as well, although the shock 
angle is larger and the shock origin is clearly the vertex 
of the skewed ridges. The downstream shocks emanating 
from the sidewalls, however, are not evident here; this 
indicates that the existing oblique shocks properly 
aligned the flow with the divergent flap surfaces. 

Hexagonal configuration at afterburning power 
and d vp = 10°. The pressure distributions and flow visu- 
alization of the pitch thrust- vectored afterburning config- 
uration are depicted in figures 18 and 19. The flow field 
is similar to the pitch thrust- vectored dry power configu- 
ration in that the flow appears to have overturned; this 
resulted in an oblique shock formation to redirect the 
flow along the lower flap surface. (See fig. 19(c).) How- 
ever, the shock appears to have exited the nozzle because 
no impingement on the upper surface is evident. 

Conclusions 

The static internal performance of a spherical con- 
vergent flap nozzle with a nonrectangular divergent duct 
was obtained in the model preparation area of the 
Langley 16-Foot Transonic Tunnel. Duct cross sections 
of hexagonal and bowtie shapes were tested. Additional 
geometric parameters included throat area (power set- 
ting), pitch flap deflection angle, and yaw gimbal angle. 
Nozzle pressure ratio was varied from 2 to 12 for dry 
power configurations and from 2 to 6 for afterburning 
power configurations. Based on the discussion of results, 
the following conclusions were obtained: 

1. Despite the complex internal geometry of the noz- 
zles, pitch thrust- vector angles exceeding the flap deflec- 
tion angle were obtained at nearly all afterburning power 
test conditions and at most dry power test conditions 
below the design pressure ratio. Flow visualization indi- 
cates that the nozzle may be capable of efficient pitch 
thrust vectoring at flap angles greater than the 10° deflec- 
tion angles tested. 

2. An approximate 1 percent loss in thrust efficiency 
was incurred for the nozzle with the hexagonal divergent 


duct relative to a similar nozzle with a rectangular diver- 
gent duct. The reduced efficiency was the result of inter- 
nal oblique shocks in the flow field which formed to 
compensate for cross flow generated by the vee-shaped 
geometric throat of the hexagonal nozzle. 

3. The hexagonal and bowtie nozzles had mirror- 
imaged internal flow fields. The similar internal shock 
structure resulted in similar thrust performance. 

NASA Langley Research Center 
Hampton, VA 23681-2199 
December 2, 1997 
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Table 2. Pressure Orifice Coordinates 
(a) Hexagonal configurations at dry power 


x!L at yI( w/2) of — 

0.074 

0.296 

0.481 

0.704 

0.926 

Hexagonal configurations at dry power and 8 y = 0° 

0.143 

0.317 

0.143 

0.284 

0.143 

0.193 


0.193 

0.317 

0.209 

0.242 


0.242 

0.358 

0.251 

0.276 


0.276 


0.276 

0.292 


0.292 


0.292 

0.317 


0.317 


0.317 

0.342 


0.342 


0.342 

0.408 


0.375 


0.375 

0.491 


0.408 


0.408 

0.573 


0.573 


0.491 

0.656 


0.838 


0.573 

0.739 




0.656 

0.838 




0.739 

0.937 





Hexagonal configurations at dry power and 5 v = 10° 

0.143 

0.325 

0.143 

0.284 

0.143 

0.193 


0.193 

0.325 

0.209 

0.242 


0.242 

0.358 

0.251 

0.276 


0.276 


0.276 

0.292 


0.292 


0.292 

0.325 


0.325 


0.325 

0.350 


0.342 


0.342 

0.424 


0.391 


0.375 

0.491 


0.424 


0.424 

0.573 


0.573 


0.491 

0.656 


0.838 


0.573 

0.739 




0.656 

0.838 




0.739 

0.937 








Table 2. Continued 

(b) Hexagonal configurations at afterburning power 


x/L at y/(wl 2) of — 

0.074 

0.296 

0.481 

0.704 

0.926 

Hexagonal configurations at afterburning power and ^ = 0° 

0.143 

0.193 

0.143 

0.209 

0.143 

0.193 

0.242 

0.209 

0.242 

0.185 

0.234 


0.234 

0.276 

0.209 

0.259 


0.259 

0.309 

0.242 

0.276 


0.276 


0.276 

0.300 


0.300 


0.300 

0.325 


0.325 


0.325 

0.408 


0.408 


0.358 

0.491 


0.573 


0.408 

0.573 


0.739 


0.491 

0.656 




0.573 

0.739 




0.656 

0.854 





Hexagonal configurations at afterburning power and = 10° 

0.143 

0.329 

0.143 

0.284 

0.143 

0.193 


0.193 

0.329 

0.193 

0.242 


0.242 

0.358 

0.242 

0.276 


0.284 


0.267 

0.304 


0.304 


0.292 

0.329 


0.329 


0.329 

0.350 


0.350 


0.358 

0.424 


0.391 


0.375 

0.491 


0.424 


0.424 

0.573 


0.573 


0.491 

0.656 


0.739 


0.557 

0.739 




0.623 

0.838 








Table 2. Concluded 
(c) Bowtie configurations at dry power 


x!L at y/(w/2) of — 

0.074 

0.296 

0.481 

0.704 

0.926 

Bowtie configurations at dry power and = 0° 

0.143 

0.259 

0.143 

0.226 

0.143 

0.193 

0.317 

0.193 

0.259 

0.193 

0.234 

0.342 

0.226 

0.292 

0.226 

0.276 

0.367 

0.259 

0.325 

0.259 

0.317 

0.400 

0.292 

0.358 

0.292 

0.342 


0.317 


0.317 

0.375 


0.342 


0.342 

0.408 


0.375 


0.375 

0.457 


0.540 


0.457 

0.540 


0.722 


0.540 

0.623 


0.838 


0.623 

0.722 

0.838 

0.954 




0.722 


(d) Sidewall pressure orifices for all configurations 


x/L at zJ{w! 2) of — 

-0.296 

0.000 

0.296 

Sidewall pressure orifices 

0.127 

0.226 

0.292 

0.391 

0.127 

0.226 

0.292 

0.391 

0.474 

0.573 

0.755 

0.937 

0.127 

0.226 

0.292 

0.391 





Table 3. Internal Static Performance of SCF Nozzle Configuration 1 
[Bowtie geometry at dry power, 8 vp = 0°, and 5 V ^ = 0°] 


NPR 

F r IFi 

F A IFi 

8p, deg 

8 y , deg 

2.002 

0.905 

0.905 

0.9 

-0.1 

2.492 

0.936 

0.935 

0.7 

0.2 

2.999 

0.954 

0.954 

0.5 

0.1 

3.495 

0.964 

0.964 

0.4 

0.1 

3.997 

0.972 

0.972 

0.3 

0.1 

4.493 

0.975 

0.975 

0.3 

0.0 

5.004 

0.978 

0.978 

0.3 

0.0 

5.497 

0.979 

0.979 

0.2 

0.0 

5.990 

0.978 

0.978 

0.2 

0.0 

6.999 

0.976 

0.976 

0.2 

0.0 

8.006 

0.974 

0.974 

0.1 

0.0 

8.982 

0.971 

0.971 

0.1 

0.0 

9.993 

0.968 

0.968 

0.1 

0.1 

10.995 

0.965 

0.965 

0.1 

0.1 

11.995 

0.962 

0.962 

0.2 

0.1 


Table 4. Internal Static Performance of SCF Nozzle Configuration 2 
[Bowtie geometry at dry power, S vp = 0°, and 5 v;y = 10°] 


NPR 

F r /Fi 

F A /Fi 

5 p , deg 

5y, deg 

1.998 

0.911 

0.897 

0.3 

9.9 

2.495 

0.940 

0.925 

0.6 

10.1 

2.993 

0.955 

0.941 

0.3 

10.0 

3.503 

0.966 

0.952 

0.2 

9.8 

4.008 

0.972 

0.958 

0.2 

9.8 

4.495 

0.975 

0.961 

0.1 

9.8 

5.001 

0.976 

0.962 

0.0 

9.8 

5.498 

0.978 

0.963 

0.0 

9.7 

5.985 

0.978 

0.963 

0.0 

9.8 

6.998 

0.975 

0.961 

0.0 

9.8 

8.007 

0.974 

0.959 

-0.1 

9.9 

9.009 

0.971 

0.956 

-0.1 

10.0 

10.012 

0.967 

0.953 

-0.1 

10.0 

11.011 

0.964 

0.950 

-0.1 

10.1 

12.007 

0.962 

0.947 

-0.1 

10.1 
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Table 5. Internal Static Performance of SCF Nozzle Configuration 3 
[Bowtie geometry at dry power, 8 V/J = 0°, and 5 V ^ = 20°1 


NPR 

F r /Fi 

F A /Fi 

6 p , deg 

Sy, deg 

2.007 

0.910 

0.855 

0.9 

20.1 

2.514 

0.942 

0.884 

0.6 

20.1 

3.000 

0.956 

0.898 

0.3 

20.1 

3.507 

0.967 

0.909 

0.1 

20.0 

3.997 

0.973 

0.915 

0.1 

19.9 

4.489 

0.977 

0.918 

0.0 

19.9 

4.992 

0.979 

0.921 

0.0 

19.9 

5.501 

0.980 

0.922 

-0.1 

19.9 

6.023 

0.980 

0.922 

-0.1 

19.9 

6.996 

0.979 

0.920 

-0.1 

20.0 

7.994 

0.977 

0.918 

-0.2 

20.1 

8.998 

0.975 

0.915 

-0.2 

20.2 

10.021 

0.972 

0.912 

-0.3 

20.3 

10.405 

0.971 

0.911 

-0.3 

20.3 


Table 6. Internal Static Performance of SCF Nozzle Configuration 4 
[Hexagonal geometry at dry power, b vp = 0°, and 8 V >y - 0°] 


NPR 

F r !Fi 

F A /Fi 

$ p , deg 

S-y, deg 

2.014 

0.889 

0.889 

0.6 

0.0 

2.497 

0.924 

0.924 

0.4 

0.1 

3.005 

0.945 

0.945 

0.3 

0.1 

3.508 

0.960 

0.960 

0.2 

0.1 

4.004 

0.968 

0.968 

0.2 

0.1 

4.497 

0.973 

0.973 

0.1 

0.0 

5.006 

0.976 

0.976 

0.1 

0.0 

5.495 

0.977 

0.977 

0.1 

0.0 

6.000 

0.978 

0.978 

0.1 

0.0 

7.000 

0.977 

0.977 

0.0 

0.0 

8.013 

0.974 

0.974 

0.0 

0.0 

9.010 

0.971 

0.971 

0.0 

0.0 

9.994 

0.968 

0.968 

0.0 

0.1 

11.008 

0.965 

0.965 

0.1 

0.1 

12.014 

0.962 

0.962 

0.1 

0.1 


14 



Table 7. Internal Static Performance of SCF Nozzle Configuration 5 
[Hexagonal geometry at dry power, d vp = 0°, and d vy = 10°] 


NPR 

F r /Fi 

F A /Fi 

d p , deg 

d y , deg 

1.997 

0.888 

0.877 

1.2 

9.2 

3.016 

0.948 

0.934 

0.5 

9.7 

2.512 

0.927 

0.913 

0.7 

9.7 

3.540 

0.962 

0.948 

0.5 

9.7 

3.993 

0.970 

0.956 

0.4 

9.8 

4.499 

0.975 

0.961 

0.3 

9.8 

5.009 

0.978 

0.964 

0.2 

9.7 

5.512 

0.979 

0.965 

0.2 

9.7 

5.993 

0.978 

0.964 

0.2 

9.8 

6.996 

0.977 

0.963 

0.1 

9.8 

8.016 

0.975 

0.961 

0.0 

9.9 

9.016 

0.972 

0.958 

0.0 

9.9 

10.037 

0.969 

0.954 

0.0 

10.0 

10.996 

0.966 

0.951 

0.0 

10.0 

12.030 

0.962 

0.948 

0.0 

10.1 


Table 8. Internal Static Performance of SCF Nozzle Configuration 6 
[Hexagonal geometry at dry power, 5 v /7 = 0°, and S v>! = 20°] 


NPR 

F r !Fi 

F A /Fi 

d p , deg 

§>-, deg 

1.990 

0.892 

0.841 

0.7 

19.4 

2.506 

0.929 

0.874 

0.4 

19.8 

2.991 

0.948 

0.891 

0.2 

20.0 

3.492 

0.962 

0.904 

0.2 

19.9 

4.002 

0.970 

0.912 

0.1 

19.9 

4.510 

0.974 

0.917 

0.0 

19.8 

4.995 

0.978 

0.920 

0.0 

19.8 

5.493 

0.979 

0.921 

-0.1 

19.8 

5.981 

0.979 

0.921 

-0.1 

19.8 

7.007 

0.978 

0.919 

-0.2 

20.0 

8.008 

0.977 

0.918 

-0.2 

20.1 

8.968 

0.976 

0.916 

-0.2 

20.1 

10.012 

0.972 

0.912 

-0.3 

20.2 

10.389 

0.971 

0.911 

-0.3 

20.2 
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Table 9. Internal Static Performance of SCF Nozzle Configuration 7 
[Hexagonal geometry at dry power, 8 v p = 10°, and b vy = 0°] 


NPR 

F r /Fi 

F A /Fi 

6 p , deg 

S-y, deg 

1.985 

0.945 

0.930 

10.1 

-0.3 

2.500 

0.964 

0.949 

10.1 

0.0 

2.993 

0.971 

0.956 

10.1 

0.0 

3.507 

0.974 

0.961 

9.5 

0.1 

3.995 

0.975 

0.963 

9.0 

0.1 

4.494 

0.974 

0.963 

8.7 

0.1 

4.993 

0.972 

0.961 

8.4 

0.1 

5.497 

0.969 

0.959 

8.3 

0.0 

5.994 

0.967 

0.957 

8.1 

0.0 

6.998 

0.962 

0.953 

7.9 

0.0 

7.995 

0.957 

0.949 

7.8 

0.0 

9.004 

0.951 

0.942 

7.7 

0.1 

9.986 

0.946 

0.938 

7.7 

0.1 

10.979 

0.942 

0.934 

7.6 

0.1 

11.996 

0.938 

0.930 

7.6 

0.2 


Table 10. Internal Static Performance of SCF Nozzle Configuration 8 
[Hexagonal geometry at dry power, b vp = 10°, and 5 V >y = 10°] 


NPR 

Fr/Fi 

F A /Fi 

b p , deg 

5-y, deg 

1.989 

0.928 

0.899 

10.7 

9.8 

2.510 

0.948 

0.918 

10.6 

9.8 

2.991 

0.959 

0.930 

10.4 

9.8 

3.488 

0.965 

0.938 

9.8 

9.7 

4.000 

0.966 

0.940 

9.4 

9.7 

4.485 

0.967 

0.941 

9.0 

9.7 

5.013 

0.966 

0.941 

8.7 

9.7 

5.505 

0.964 

0.941 

8.5 

9.7 

5.989 

0.963 

0.940 

8.3 

9.7 

7.004 

0.958 

0.935 

8.0 

9.7 

7.994 

0.954 

0.932 

7.9 

9.9 

8.996 

0.950 

0.928 

7.7 

10.0 

9.976 

0.946 

0.924 

7.6 

10.0 

10.986 

0.944 

0.921 

7.6 

10.1 

11.971 

0.940 

0.918 

7.5 

10.1 
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Table 1 1 . Internal Static Performance of SCF Nozzle Configuration 9 
[Hexagonal geometry at dry power, 5 v /? =10°, and 8 v ;y = 20°] 


NPR 

F r /Fi 

F A /Fi 

5 p , deg 

deg 

2.015 

0.931 

0.860 

11.2 

19.9 

2.497 

0.949 

0.876 

11.1 

20.2 

3.003 

0.958 

0.885 

11.0 

20.2 

3.522 

0.964 

0.892 

10.3 

20.1 

4.015 

0.964 

0.894 

9.8 

20.0 

4.508 

0.965 

0.896 

9.4 

20.0 

5.016 

0.965 

0.897 

9.1 

20.0 

5.520 

0.963 

0.895 

8.9 

20.0 

6.008 

0.962 

0.895 

8.7 

20.0 

7.007 

0.959 

0.892 

8.4 

20.0 

9.000 

0.952 

0.885 

8.0 

20.2 

10.042 

0.948 

0.881 

7.9 

20.3 

11.055 

0.944 

0.878 

7.8 

20.3 

11.593 

0.942 

0.876 

7.8 

20.3 


Table 12. Internal Static Performance of SCF Nozzle Configuration 10 
[Hexagonal geometry at afterburning power, 5 V/ , = 0°, and 5 v;y = 0°] 


NPR 

F r /Fi 

F A /Fi 

deg 

8-y, deg 

2.004 

0.906 

0.906 

0.5 

0.3 

2.496 

0.937 

0.937 

0.3 

0.2 

2.983 

0.954 

0.954 

0.3 

0.2 

3.505 

0.965 

0.965 

0.2 

0.2 

4.001 

0.971 

0.971 

0.1 

0.2 

4.487 

0.976 

0.976 

0.1 

0.2 

5.000 

0.977 

0.977 

0.1 

0.2 

5.497 

0.978 

0.978 

0.1 

0.2 

5.994 

0.978 

0.978 

0.1 

0.2 

6.209 

0.977 

0.977 

0.1 

0.2 
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Table 13. Internal Static Performance of SCF Nozzle Configuration 11 
[Hexagonal geometry at afterburning power, b vp = 0°, and S yj , - 10°] 


NPR 

FrIFi 

F A /Fi 

5 p , deg 

8y, deg 

2.018 

0.908 

0.894 

0.4 

10.1 

2.494 

0.936 

0.922 

0.3 

10.2 

3.007 

0.954 

0.939 

0.2 

10.2 

3.515 

0.966 

0.951 

0.2 

10.1 

4.009 

0.972 

0.956 

0.1 

10.2 

4.512 

0.976 

0.961 

0.1 

10.2 

5.007 

0.978 

0.963 

0.1 

10.2 

5.507 

0.979 

0.963 

0.1 

10.3 

6.013 

0.979 

0.963 

0.1 

10.3 

6.199 

0.979 

0.963 

0.1 

10.3 


Table 14. Internal Static Performance of SCF Nozzle Configuration 12 
[Hexagonal geometry at afterburning power, b vp = 0°, and 8 yj , = 20°] 


NPR 

F r !Fi 

F A /Ft 

d p , deg 

by, deg 

2.015 

0.910 

0.856 

0.5 

19.9 

2.503 

0.938 

0.880 

0.2 

20.2 

3.017 

0.956 

0.897 

0.2 

20.2 

3.533 

0.967 

0.907 

0.1 

20.3 

4.005 

0.974 

0.913 

0.1 

20.3 

4.492 

0.978 

0.917 

0.0 

20.4 

5.016 

0.981 

0.919 

0.0 

20.4 


Table 15. Internal Static Performance of SCF Nozzle Configuration 13 
[Hexagonal geometry at afterburning power, b vp = 10°, and b vy = 0°] 


NPR 

F r !Fi 

F A IFi 

b p , deg 

deg 

2.006 

0.953 

0.941 

9.2 

0.1 

2.493 

0.966 

0.947 

11.4 

0.2 

2.996 

0.972 

0.953 

11.3 

0.1 

3.503 

0.973 

0.955 

11.1 

0.1 

3.998 

0.972 

0.954 

10.9 

0.1 

4.497 

0.969 

0.952 

10.7 

0.1 

5.012 

0.967 

0.950 

10.6 

0.1 

5.496 

0.964 

0.948 

10.5 

0.1 

6.002 

0.962 

0.946 

10.4 

0.1 

6.173 

0.961 

0.945 

10.4 

0.1 


18 



Table 16. Internal Static Performance of SCF Nozzle Configuration 14 
[Hexagonal geometry at afterburning power, b vp = 10°, and 8 V > , - 10°] 


NPR 

F r /Fi 

F A /Fi 

5 p , deg 

deg 

2.004 

0.956 

0.930 

9.6 

9.6 

2.503 

0.966 

0.932 

11.8 

10.0 

2.995 

0.971 

0.937 

11.7 

10.0 

3.493 

0.972 

0.939 

11.4 

10.0 

3.995 

0.971 

0.938 

11.2 

10.1 

4.499 

0.969 

0.937 

11.0 

10.1 

5.008 

0.966 

0.935 

10.8 

10.2 

5.495 

0.964 

0.933 

10.7 

10.2 

5.982 

0.961 

0.931 

10.5 

10.2 

6.181 

0.961 

0.930 

10.5 

10.2 


Table 17. Internal Static Performance of SCF Nozzle Configuration 15 
[Hexagonal geometry at afterburning power, b vp = 10°, and 8 V} , - 20°] 


NPR 

F r !Fi 

F A /Fi 

b p , deg 

by, deg 

1.998 

0.957 

0.891 

10.0 

19.3 

2.496 

0.967 

0.890 

12.5 

20.1 

2.984 

0.972 

0.894 

12.3 

20.1 

3.499 

0.971 

0.894 

12.1 

20.2 

3.997 

0.971 

0.894 

11.8 

20.2 

4.496 

0.969 

0.893 

11.6 

20.3 

4.996 

0.967 

0.891 

11.4 

20.4 

5.232 

0.966 

0.890 

11.3 

20.4 
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y/(w/ 2 ) = 0.074 


Table 18. Internal Static Pressure Ratios for SCF Nozzle Configuration 1 
[Bowtie geometry at dry power, 8 vp = 0°, and 8 V ^ = 0°] 

p / p,j at x/L of — 


NPR 

0.143 

0.193 

0.234 

0.276 

0.317 

0.342 

0.375 

0.408 

0.457 

0.540 

0.623 

2.002 

0.988 

0.988 

0.982 

0.964 

0.808 

0.847 

0.785 

0.107 

0.237 

0.285 

0.371 

2.492 

0.989 

0.988 

0.981 

0.961 

0.806 

0.846 

0.784 

0.105 

0.235 

0.286 

0.372 

2.999 

0.988 

0.988 

0.982 

0.962 

0.805 

0.846 

0.784 

0.104 

0.233 

0.287 

0.372 

3.495 

0.988 

0.987 

0.981 

0.961 

0.807 

0.846 

0.784 

0.104 

0.232 

0.287 

0.372 

3.997 

0.987 

0.986 

0.981 

0.960 

0.811 

0.845 

0.784 

0.103 

0.230 

0.287 

0.372 

4.493 

0.988 

0.987 

0.981 

0.960 

0.814 

0.846 

0.784 

0.102 

0.229 

0.288 

0.371 

5.004 

0.987 

0.986 

0.980 

0.959 

0.823 

0.845 

0.784 

0.102 

0.227 

0.288 

0.371 

5.497 

0.987 

0.986 

0.979 

0.958 

0.835 

0.844 

0.783 

0.101 

0.226 

0.288 

0.371 

5.990 

0.987 

0.986 

0.980 

0.958 

0.853 

0.841 

0.783 

0.101 

0.225 

0.288 

0.371 

6.999 

0.987 

0.985 

0.979 

0.957 

0.860 

0.840 

0.783 

0.101 

0.224 

0.287 

0.371 

8.006 

0.986 

0.985 

0.979 

0.957 

0.854 

0.840 

0.783 

0.100 

0.224 

0.287 

0.370 

8.982 

0.986 

0.985 

0.979 

0.957 

0.850 

0.839 

0.783 

0.100 

0.224 

0.287 

0.369 

9.993 

0.986 

0.984 

0.978 

0.956 

0.841 

0.839 

0.782 

0.100 

0.223 

0.287 

0.368 

10.995 

0.986 

0.984 

0.979 

0.956 

0.834 

0.839 

0.782 

0.100 

0.223 

0.286 

0.367 

11.995 

0.986 

0.984 

0.978 

0.956 

0.828 

0.840 

0.781 

0.100 

0.223 

0.286 

0.367 

= 0.296 



p ! p t j at x/L of 

: 








NPR 

0.259 

0.317 

0.342 

0.367 

0.400 







2.002 

0.970 

0.805 

0.832 

0.764 

0.161 







2.492 

0.968 

0.804 

0.833 

0.763 

0.158 







2.999 

0.968 

0.803 

0.833 

0.762 

0.156 







3.495 

0.967 

0.805 

0.833 

0.762 

0.154 







3.997 

0.967 

0.807 

0.834 

0.761 

0.151 







4.493 

0.966 

0.813 

0.835 

0.759 

0.149 







5.004 

0.966 

0.818 

0.837 

0.759 

0.148 







5.497 

0.965 

0.819 

0.840 

0.760 

0.146 







5.990 

0.965 

0.819 

0.843 

0.760 

0.146 







6.999 

0.964 

0.820 

0.844 

0.760 

0.146 







8.006 

0.964 

0.820 

0.844 

0.760 

0.148 







8.982 

0.963 

0.818 

0.842 

0.759 

0.150 







9.993 

0.963 

0.817 

0.841 

0.758 

0.151 







10.995 

0.963 

0.815 

0.840 

0.757 

0.153 







11.995 

0.963 

0.815 

0.838 

0.757 

0.154 







= 0.481 





p / p t j at x/L of - 






NPR 

0.143 

0.193 

0.226 

0.259 

0.292 

0.317 

0.342 

0.375 

0.540 

0.722 

0.838 

2.002 

0.988 

0.985 

0.978 

0.951 

0.789 

0.789 

0.808 

0.186 

0.327 

0.456 

0.514 

2.492 

0.988 

0.985 

0.979 

0.951 

0.789 

0.789 

0.806 

0.181 

0.326 

0.275 

0.409 

2.999 

0.987 

0.983 

0.977 

0.951 

0.790 

0.790 

0.807 

0.178 

0.326 

0.276 

0.322 

3.495 

0.987 

0.984 

0.978 

0.951 

0.790 

0.791 

0.807 

0.173 

0.325 

0.276 

0.269 

3.997 

0.987 

0.984 

0.977 

0.951 

0.791 

0.792 

0.807 

0.170 

0.325 

0.276 

0.238 

4.493 

0.987 

0.983 

0.977 

0.950 

0.796 

0.797 

0.807 

0.162 

0.324 

0.275 

0.226 

5.004 

0.986 

0.983 

0.976 

0.949 

0.798 

0.799 

0.807 

0.158 

0.323 

0.276 

0.223 

5.497 

0.986 

0.983 

0.976 

0.949 

0.801 

0.805 

0.811 

0.149 

0.322 

0.275 

0.223 

5.990 

0.986 

0.982 

0.976 

0.949 

0.805 

0.809 

0.814 

0.147 

0.322 

0.275 

0.223 

6.999 

0.986 

0.982 

0.975 

0.948 

0.810 

0.814 

0.819 

0.145 

0.321 

0.276 

0.223 

8.006 

0.985 

0.982 

0.975 

0.948 

0.810 

0.813 

0.819 

0.146 

0.320 

0.276 

0.223 

8.982 

0.985 

0.981 

0.974 

0.947 

0.808 

0.811 

0.818 

0.146 

0.320 

0.276 

0.223 

9.993 

0.985 

0.981 

0.974 

0.947 

0.806 

0.808 

0.817 

0.147 

0.319 

0.276 

0.223 

10.995 

0.985 

0.981 

0.974 

0.947 

0.805 

0.806 

0.815 

0.147 

0.319 

0.276 

0.223 

11.995 

0.985 

0.981 

0.974 

0.947 

0.803 

0.804 

0.813 

0.146 

0.318 

0.275 

0.222 


0.722 

0.449 

0.299 

0.298 

0.297 

0.297 

0.296 

0.295 

0.295 

0.295 

0.294 

0.293 

0.293 

0.293 

0.292 

0.292 
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Table 18. Continued 


y/(w/ 2) = 0.704 

p/Ptj at x!L of — 


NPR 

0.226 

0.259 

0.292 

0.325 

0.358 








2.002 

0.966 

0.732 

0.763 

0.901 

0.376 








2.492 

0.967 

0.732 

0.761 

0.898 

0.377 








2.999 

0.965 

0.733 

0.765 

0.897 

0.378 








3.495 

0.965 

0.734 

0.766 

0.895 

0.378 








3.997 

0.964 

0.733 

0.770 

0.894 

0.377 








4.493 

0.964 

0.734 

0.777 

0.891 

0.375 








5.004 

0.964 

0.735 

0.787 

0.887 

0.370 








5.497 

0.964 

0.735 

0.799 

0.882 

0.359 








5.990 

0.963 

0.736 

0.814 

0.882 

0.349 








6.999 

0.963 

0.731 

0.837 

0.882 

0.324 








8.006 

0.962 

0.723 

0.848 

0.881 

0.297 








8.982 

0.962 

0.719 

0.850 

0.881 

0.293 








9.993 

0.962 

0.720 

0.843 

0.882 

0.290 








10.995 

0.962 

0.724 

0.834 

0.885 

0.292 








11.995 

0.962 

0.727 

0.824 

0.887 

0.294 








y/(w/2) = 0.926 






p/Pjj at x!L of— 






NPR 

0.143 

0.193 

0.226 

0.259 

0.292 

0.317 

0.342 

0.375 

0.457 

0.540 

0.623 

0.722 

2.002 

0.986 

0.972 

0.762 

0.859 

0.894 

0.869 

0.369 

0.607 

0.490 

0.373 

0.271 

0.489 

2.492 

0.986 

0.969 

0.768 

0.855 

0.891 

0.867 

0.370 

0.606 

0.490 

0.374 

0.271 

0.395 

2.999 

0.985 

0.969 

0.780 

0.856 

0.891 

0.865 

0.369 

0.603 

0.490 

0.373 

0.271 

0.318 

3.495 

0.986 

0.968 

0.784 

0.854 

0.891 

0.864 

0.366 

0.603 

0.490 

0.373 

0.272 

0.269 

3.997 

0.984 

0.968 

0.794 

0.855 

0.891 

0.864 

0.364 

0.602 

0.489 

0.373 

0.271 

0.235 

4.493 

0.984 

0.967 

0.802 

0.854 

0.890 

0.862 

0.362 

0.601 

0.489 

0.372 

0.271 

0.207 

5.004 

0.984 

0.967 

0.806 

0.854 

0.891 

0.862 

0.365 

0.601 

0.488 

0.372 

0.271 

0.194 

5.497 

0.984 

0.967 

0.809 

0.855 

0.891 

0.863 

0.368 

0.600 

0.488 

0.371 

0.270 

0.187 

5.990 

0.984 

0.966 

0.810 

0.857 

0.891 

0.862 

0.365 

0.599 

0.487 

0.371 

0.270 

0.183 

6.999 

0.983 

0.966 

0.812 

0.859 

0.892 

0.862 

0.366 

0.595 

0.487 

0.371 

0.270 

0.178 

8.006 

0.983 

0.966 

0.812 

0.860 

0.893 

0.862 

0.369 

0.591 

0.487 

0.370 

0.270 

0.176 

8.982 

0.983 

0.965 

0.811 

0.860 

0.893 

0.862 

0.375 

0.592 

0.487 

0.370 

0.270 

0.174 

9.993 

0.983 

0.966 

0.809 

0.859 

0.892 

0.860 

0.378 

0.591 

0.486 

0.370 

0.270 

0.173 

10.995 

0.983 

0.965 

0.805 

0.858 

0.891 

0.860 

0.382 

0.590 

0.486 

0.369 

0.271 

0.173 

11.995 

0.983 

0.965 

0.800 

0.858 

0.890 

0.859 

0.383 

0.591 

0.485 

0.368 

0.271 

0.172 
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Table 18. Concluded 


Sidewall: zl{wl 2) = 0.296 

p!p t j at xlL of — 


NPR 

0.127 

0.226 

0.292 

2.002 

0.986 

0.720 

0.826 

2.492 

0.985 

0.718 

0.825 

2.999 

0.984 

0.716 

0.826 

3.495 

0.984 

0.710 

0.825 

3.997 

0.983 

0.704 

0.825 

4.493 

0.982 

0.699 

0.825 

5.004 

0.982 

0.700 

0.825 

5.497 

0.982 

0.700 

0.826 

5.990 

0.982 

0.699 

0.827 

6.999 

0.981 

0.700 

0.828 

8.006 

0.981 

0.701 

0.829 

8.982 

0.981 

0.701 

0.828 

9.993 

0.980 

0.702 

0.827 

10.995 

0.981 

0.702 

0.827 

11.995 

0.981 

0.702 

0.826 

Sidewall: zl{wl2) = 0.000 



NPR 

0.127 

0.226 

0.292 

2.002 

0.986 

0.902 

0.820 

2.492 

0.985 

0.899 

0.818 

2.999 

0.984 

0.898 

0.819 

3.495 

0.983 

0.897 

0.818 

3.997 

0.983 

0.896 

0.818 

4.493 

0.983 

0.894 

0.816 

5.004 

0.982 

0.892 

0.816 

5.497 

0.982 

0.891 

0.816 

5.990 

0.982 

0.890 

0.817 

6.999 

0.982 

0.890 

0.818 

8.006 

0.982 

0.889 

0.818 

8.982 

0.981 

0.889 

0.817 

9.993 

0.981 

0.889 

0.817 

10.995 

0.981 

0.889 

0.817 

11.995 

0.981 

0.889 

0.817 

Sidewall: z/(w/2) = - 0.296 

P'Ptj 

at xlL of — 

NPR 

0.127 

0.226 

0.292 

2.002 

0.985 

0.713 

0.825 

2.492 

0.985 

0.707 

0.824 

2.999 

0.983 

0.701 

0.824 

3.495 

0.984 

0.697 

0.824 

3.997 

0.984 

0.696 

0.824 

4.493 

0.983 

0.695 

0.824 

5.004 

0.983 

0.696 

0.825 

5.497 

0.982 

0.698 

0.826 

5.990 

0.983 

0.699 

0.827 

6.999 

0.982 

0.702 

0.828 

8.006 

0.982 

0.704 

0.828 

8.982 

0.982 

0.705 

0.828 

9.993 

0.982 

0.704 

0.826 

10.995 

0.982 

0.704 

0.826 

11.995 

0.982 

0.703 

0.825 


0.391 

0.579 

0.579 

0.579 

0.576 

0.576 

0.575 

0.575 

0.573 

0.573 

0.571 

0.570 

0.570 

0.570 

0.569 

0.570 


p/p,j at x!L of — 


0.391 

0.474 

0.573 

0.755 

0.937 

0.611 

0.458 

0.336 

0.456 

0.502 

0.609 

0.457 

0.336 

0.369 

0.404 

0.608 

0.457 

0.336 

0.191 

0.339 

0.607 

0.457 

0.336 

0.191 

0.280 

0.607 

0.457 

0.336 

0.191 

0.225 

0.606 

0.456 

0.336 

0.190 

0.202 

0.605 

0.455 

0.336 

0.190 

0.189 

0.605 

0.454 

0.336 

0.190 

0.182 

0.605 

0.453 

0.335 

0.189 

0.177 

0.604 

0.452 

0.335 

0.189 

0.172 

0.603 

0.451 

0.334 

0.188 

0.171 

0.603 

0.451 

0.334 

0.188 

0.170 

0.602 

0.450 

0.333 

0.187 

0.170 

0.602 

0.450 

0.333 

0.187 

0.170 

0.602 

0.449 

0.332 

0.187 

0.170 


0.391 

0.581 

0.581 

0.580 

0.579 

0.578 

0.576 

0.574 

0.573 

0.573 

0.572 

0.572 

0.571 

0.572 

0.571 

0.571 
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Table 19. Internal Static Pressure Ratios for SCF Nozzle Configuration 2 
[Bowtie geometry at dry power, = 0°, and 8 V >I = 10°] 


yliyvl 2 ) 


yl ( wl 2 ) 


yliyvll ) 


NPR 

0.143 

0.193 

0.234 

0.276 

0.317 

0.342 

0.375 

0.408 

0.457 

0.540 

0.623 

0.722 

1.998 

0.989 

0.989 

0.982 

0.962 

0.807 

0.845 

0.783 

0.106 

0.242 

0.285 

0.371 

0.476 

2.495 

0.990 

0.990 

0.982 

0.961 

0.805 

0.845 

0.783 

0.105 

0.239 

0.286 

0.372 

0.300 

2.993 

0.990 

0.989 

0.982 

0.961 

0.807 

0.845 

0.783 

0.103 

0.236 

0.287 

0.372 

0.299 

3.503 

0.988 

0.988 

0.982 

0.961 

0.810 

0.845 

0.783 

0.103 

0.234 

0.287 

0.372 

0.299 

4.008 

0.988 

0.988 

0.982 

0.960 

0.820 

0.843 

0.783 

0.102 

0.231 

0.287 

0.372 

0.298 

4.495 

0.989 

0.988 

0.981 

0.960 

0.828 

0.841 

0.783 

0.102 

0.229 

0.287 

0.372 

0.298 

5.001 

0.988 

0.988 

0.981 

0.959 

0.824 

0.844 

0.783 

0.102 

0.228 

0.288 

0.371 

0.297 

5.498 

0.988 

0.987 

0.981 

0.958 

0.830 

0.844 

0.783 

0.101 

0.226 

0.288 

0.370 

0.296 

5.985 

0.988 

0.987 

0.980 

0.958 

0.843 

0.842 

0.784 

0.101 

0.223 

0.288 

0.370 

0.296 

6.998 

0.988 

0.986 

0.980 

0.958 

0.857 

0.840 

0.783 

0.100 

0.221 

0.288 

0.369 

0.295 

8.007 

0.987 

0.986 

0.980 

0.957 

0.852 

0.840 

0.783 

0.100 

0.220 

0.288 

0.369 

0.294 

9.009 

0.987 

0.985 

0.980 

0.957 

0.842 

0.840 

0.783 

0.100 

0.220 

0.287 

0.368 

0.293 

10.012 

0.987 

0.985 

0.979 

0.957 

0.835 

0.840 

0.782 

0.100 

0.221 

0.287 

0.368 

0.291 

11.011 

0.986 

0.985 

0.979 

0.956 

0.829 

0.840 

0.781 

0.100 

0.221 

0.286 

0.367 

0.289 

12.007 

0.986 

0.985 

0.979 

0.956 

0.826 

0.840 

0.781 

0.100 

0.221 

0.285 

0.367 

0.288 

= 0.296 


P / P , 

,j at xlL of - 

_ 









NPR 

0.259 

0.317 

0.342 

0.367 

0.400 








1.998 

0.968 

0.803 

0.833 

0.763 

0.164 








2.495 

0.968 

0.803 

0.834 

0.763 

0.160 








2.993 

0.969 

0.804 

0.835 

0.762 

0.158 








3.503 

0.967 

0.806 

0.834 

0.762 

0.156 








4.008 

0.967 

0.808 

0.834 

0.761 

0.155 








4.495 

0.967 

0.812 

0.833 

0.759 

0.154 








5.001 

0.967 

0.822 

0.835 

0.758 

0.150 








5.498 

0.966 

0.823 

0.838 

0.759 

0.148 








5.985 

0.965 

0.822 

0.840 

0.759 

0.146 








6.998 

0.965 

0.822 

0.843 

0.760 

0.146 








8.007 

0.964 

0.821 

0.842 

0.759 

0.148 








9.009 

0.964 

0.820 

0.841 

0.759 

0.150 








10.012 

0.964 

0.818 

0.839 

0.758 

0.152 








11.011 

0.963 

0.817 

0.838 

0.757 

0.153 








12.007 

0.963 

0.816 

0.837 

0.756 

0.155 








= 0.481 





p / p , 

t j at x/L of - 

_ 






NPR 

0.143 

0.193 

0.226 

0.259 

0.292 

0.317 

0.342 

0.375 

0.540 

0.722 

0.838 


1.998 

0.990 

0.986 

0.980 

0.951 

0.789 

0.789 

0.808 

0.197 

0.326 

0.480 

0.516 


2.495 

0.989 

0.986 

0.980 

0.951 

0.789 

0.789 

0.808 

0.196 

0.326 

0.278 

0.416 


2.993 

0.989 

0.986 

0.979 

0.951 

0.789 

0.790 

0.808 

0.191 

0.326 

0.277 

0.323 


3.503 

0.989 

0.985 

0.979 

0.951 

0.789 

0.791 

0.808 

0.187 

0.325 

0.278 

0.271 


4.008 

0.989 

0.985 

0.978 

0.951 

0.790 

0.791 

0.808 

0.183 

0.325 

0.277 

0.240 


4.495 

0.989 

0.984 

0.978 

0.951 

0.791 

0.793 

0.808 

0.178 

0.324 

0.277 

0.226 


5.001 

0.988 

0.985 

0.977 

0.950 

0.794 

0.797 

0.808 

0.172 

0.324 

0.277 

0.224 


5.498 

0.988 

0.984 

0.977 

0.950 

0.798 

0.802 

0.809 

0.162 

0.323 

0.277 

0.223 


5.985 

0.988 

0.984 

0.977 

0.949 

0.802 

0.807 

0.812 

0.154 

0.323 

0.276 

0.223 


6.998 

0.987 

0.983 

0.977 

0.949 

0.810 

0.815 

0.819 

0.148 

0.322 

0.276 

0.222 


8.007 

0.987 

0.983 

0.976 

0.948 

0.808 

0.814 

0.820 

0.149 

0.321 

0.277 

0.222 


9.009 

0.987 

0.983 

0.976 

0.948 

0.806 

0.811 

0.820 

0.152 

0.320 

0.277 

0.222 


10.012 

0.987 

0.983 

0.975 

0.948 

0.804 

0.808 

0.818 

0.153 

0.319 

0.277 

0.222 


11.011 

0.986 

0.983 

0.975 

0.947 

0.802 

0.805 

0.816 

0.153 

0.318 

0.278 

0.221 


12.007 

0.986 

0.982 

0.975 

0.947 

0.801 

0.803 

0.814 

0.152 

0.318 

0.277 

0.221 
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Table 19. Continued 


NPR 

0.226 

0.259 

0.292 

0.325 

0.358 








1.998 

0.975 

0.728 

0.770 

0.907 

0.373 








2.495 

0.974 

0.728 

0.769 

0.905 

0.376 








2.993 

0.972 

0.728 

0.772 

0.905 

0.377 








3.503 

0.972 

0.727 

0.774 

0.905 

0.377 








4.008 

0.971 

0.725 

0.778 

0.903 

0.377 








4.495 

0.970 

0.725 

0.783 

0.900 

0.375 








5.001 

0.970 

0.727 

0.794 

0.897 

0.373 








5.498 

0.970 

0.727 

0.807 

0.892 

0.366 








5.985 

0.969 

0.730 

0.820 

0.887 

0.359 








6.998 

0.968 

0.728 

0.848 

0.882 

0.339 








8.007 

0.967 

0.716 

0.861 

0.879 

0.311 








9.009 

0.966 

0.711 

0.866 

0.877 

0.302 








10.012 

0.966 

0.713 

0.863 

0.878 

0.305 








11.011 

0.965 

0.714 

0.856 

0.879 

0.305 








12.007 

0.965 

0.720 

0.847 

0.882 

0.304 








y/(w/2) = 0.926 






P'PtJ 

at x/L of — 






NPR 

0.143 

0.193 

0.226 

0.259 

0.292 

0.317 

0.342 

0.375 

0.457 

0.540 

0.623 

0.722 

1.998 

0.994 

0.979 

0.765 

0.866 

0.901 

0.877 

0.371 

0.613 

0.490 

0.374 

0.262 

0.495 

2.495 

0.994 

0.979 

0.775 

0.864 

0.899 

0.875 

0.372 

0.612 

0.491 

0.374 

0.262 

0.399 

2.993 

0.992 

0.977 

0.785 

0.864 

0.899 

0.874 

0.369 

0.611 

0.490 

0.374 

0.264 

0.322 

3.503 

0.992 

0.976 

0.791 

0.862 

0.899 

0.872 

0.368 

0.609 

0.490 

0.374 

0.265 

0.270 

4.008 

0.991 

0.975 

0.798 

0.862 

0.898 

0.871 

0.368 

0.608 

0.490 

0.374 

0.266 

0.236 

4.495 

0.989 

0.974 

0.803 

0.861 

0.897 

0.869 

0.365 

0.606 

0.490 

0.374 

0.266 

0.207 

5.001 

0.989 

0.974 

0.810 

0.861 

0.897 

0.869 

0.365 

0.606 

0.490 

0.374 

0.267 

0.195 

5.498 

0.989 

0.973 

0.814 

0.861 

0.896 

0.869 

0.364 

0.605 

0.489 

0.374 

0.268 

0.188 

5.985 

0.988 

0.972 

0.817 

0.862 

0.896 

0.868 

0.363 

0.603 

0.489 

0.374 

0.268 

0.184 

6.998 

0.988 

0.971 

0.820 

0.864 

0.897 

0.868 

0.365 

0.602 

0.489 

0.374 

0.269 

0.180 

8.007 

0.987 

0.970 

0.820 

0.864 

0.896 

0.867 

0.367 

0.599 

0.488 

0.373 

0.270 

0.178 

9.009 

0.986 

0.970 

0.819 

0.863 

0.895 

0.866 

0.375 

0.596 

0.488 

0.373 

0.271 

0.177 

10.012 

0.986 

0.970 

0.819 

0.863 

0.895 

0.865 

0.378 

0.596 

0.487 

0.372 

0.275 

0.177 

11.011 

0.985 

0.969 

0.817 

0.862 

0.894 

0.864 

0.380 

0.593 

0.486 

0.371 

0.277 

0.176 

12.007 

0.985 

0.969 

0.812 

0.861 

0.893 

0.863 

0.381 

0.592 

0.486 

0.370 

0.277 

0.176 
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Table 19. Concluded 


Sidewall: zJ(w/2) = 0.296 

p/Pij at x/L of — 


NPR 

0.127 

0.226 

0.292 

1.998 

0.995 

0.733 

0.834 

2.495 

0.994 

0.730 

0.833 

2.993 

0.992 

0.726 

0.834 

3.503 

0.990 

0.721 

0.833 

4.008 

0.990 

0.717 

0.831 

4.495 

0.989 

0.714 

0.831 

5.001 

0.989 

0.711 

0.832 

5.498 

0.988 

0.710 

0.832 

5.985 

0.987 

0.710 

0.832 

6.998 

0.987 

0.711 

0.833 

8.007 

0.986 

0.710 

0.833 

9.009 

0.985 

0.711 

0.832 

10.012 

0.985 

0.712 

0.832 

11.011 

0.985 

0.712 

0.831 

12.007 

0.984 

0.712 

0.830 

Sidewall: zj{w/T) = 0.000 



NPR 

0.127 

0.226 

0.292 

1.998 

0.993 

0.911 

0.827 

2.495 

0.992 

0.910 

0.826 

2.993 

0.991 

0.908 

0.827 

3.503 

0.990 

0.907 

0.826 

4.008 

0.989 

0.906 

0.825 

4.495 

0.989 

0.904 

0.824 

5.001 

0.989 

0.903 

0.824 

5.498 

0.988 

0.901 

0.823 

5.985 

0.987 

0.899 

0.823 

6.998 

0.987 

0.898 

0.824 

8.007 

0.986 

0.897 

0.823 

9.009 

0.986 

0.896 

0.823 

10.012 

0.985 

0.896 

0.823 

11.011 

0.985 

0.896 

0.822 

12.007 

0.985 

0.896 

0.822 

Sidewall: zJ(wl 2) = - 0.296 

p/Ptj at x/L of — 

NPR 

0.127 

0.226 

0.292 

1.998 

0.990 

0.729 

0.830 

2.495 

0.990 

0.722 

0.830 

2.993 

0.990 

0.717 

0.830 

3.503 

0.989 

0.713 

0.830 

4.008 

0.989 

0.711 

0.830 

4.495 

0.988 

0.710 

0.829 

5.001 

0.989 

0.710 

0.830 

5.498 

0.988 

0.711 

0.831 

5.985 

0.988 

0.711 

0.830 

6.998 

0.988 

0.714 

0.831 

8.007 

0.987 

0.715 

0.831 

9.009 

0.986 

0.715 

0.831 

10.012 

0.986 

0.716 

0.831 

11.011 

0.985 

0.716 

0.830 

12.007 

0.985 

0.715 

0.830 


0.391 

0.587 

0.587 

0.585 

0.584 

0.583 

0.581 

0.581 

0.580 

0.579 

0.577 

0.575 

0.574 

0.574 

0.573 

0.573 


p/p t j at x/L of — 


0.391 

0.474 

0.573 

0.755 

0.937 

0.619 

0.459 

0.336 

0.474 

0.506 

0.616 

0.459 

0.337 

0.385 

0.406 

0.615 

0.459 

0.337 

0.194 

0.341 

0.614 

0.458 

0.337 

0.193 

0.279 

0.614 

0.458 

0.337 

0.193 

0.226 

0.612 

0.458 

0.336 

0.193 

0.203 

0.612 

0.457 

0.336 

0.192 

0.191 

0.612 

0.456 

0.336 

0.192 

0.182 

0.611 

0.455 

0.335 

0.191 

0.178 

0.610 

0.454 

0.335 

0.191 

0.173 

0.609 

0.454 

0.334 

0.190 

0.172 

0.608 

0.453 

0.333 

0.190 

0.171 

0.607 

0.451 

0.332 

0.189 

0.171 

0.606 

0.451 

0.331 

0.189 

0.171 

0.605 

0.450 

0.331 

0.188 

0.171 


0.391 

0.587 

0.587 

0.585 

0.584 

0.584 

0.583 

0.582 

0.583 

0.582 

0.582 

0.580 

0.578 

0.577 

0.575 

0.575 
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Table 20. Internal Static Pressure Ratios for SCF Nozzle Configuration 3 
[Bowtie geometry at dry power, b vp = 0°, and 3 v y = 20°] 

y/(w/2) = 0.074 

p/p,j at x!L of — 


NPR 

0.143 

0.193 

0.234 

0.276 

0.317 

0.342 

0.375 

0.408 

0.457 

0.540 

0.623 

0.722 

2.007 

0.992 

0.992 

0.985 

0.967 

0.810 

0.849 

0.786 

0.108 

0.252 

0.285 

0.371 

0.453 

2.514 

0.993 

0.992 

0.985 

0.966 

0.811 

0.847 

0.786 

0.107 

0.249 

0.286 

0.371 

0.297 

3.000 

0.992 

0.991 

0.986 

0.965 

0.824 

0.842 

0.784 

0.104 

0.246 

0.287 

0.371 

0.297 

3.507 

0.991 

0.991 

0.985 

0.965 

0.827 

0.841 

0.785 

0.104 

0.242 

0.287 

0.371 

0.297 

3.997 

0.991 

0.990 

0.985 

0.965 

0.831 

0.841 

0.784 

0.103 

0.240 

0.287 

0.370 

0.296 

4.489 

0.991 

0.990 

0.984 

0.964 

0.829 

0.844 

0.783 

0.103 

0.239 

0.287 

0.370 

0.295 

4.992 

0.990 

0.989 

0.983 

0.963 

0.833 

0.844 

0.784 

0.102 

0.228 

0.288 

0.370 

0.295 

5.501 

0.990 

0.989 

0.983 

0.963 

0.838 

0.844 

0.783 

0.102 

0.224 

0.287 

0.370 

0.295 

6.023 

0.989 

0.988 

0.983 

0.962 

0.841 

0.844 

0.783 

0.101 

0.221 

0.287 

0.369 

0.295 

6.996 

0.989 

0.988 

0.983 

0.961 

0.844 

0.843 

0.783 

0.101 

0.219 

0.287 

0.368 

0.294 

7.994 

0.988 

0.987 

0.982 

0.960 

0.843 

0.843 

0.783 

0.101 

0.219 

0.287 

0.367 

0.293 

8.998 

0.989 

0.987 

0.982 

0.960 

0.836 

0.843 

0.782 

0.101 

0.220 

0.286 

0.367 

0.291 

10.021 

0.988 

0.987 

0.982 

0.960 

0.831 

0.843 

0.781 

0.101 

0.220 

0.286 

0.366 

0.289 

10.405 

0.988 

0.987 

0.982 

0.960 

0.830 

0.843 

0.781 

0.101 

0.221 

0.285 

0.366 

0.288 

y/(w/2) = 0.296 


P/Ptj 

at x IL of — 










NPR 

0.259 

0.317 

0.342 

0.367 

0.400 








2.007 

0.973 

0.808 

0.837 

0.763 

0.173 








2.514 

0.971 

0.808 

0.836 

0.762 

0.169 








3.000 

0.971 

0.809 

0.834 

0.761 

0.168 








3.507 

0.970 

0.810 

0.835 

0.761 

0.165 








3.997 

0.970 

0.813 

0.834 

0.760 

0.160 








4.489 

0.969 

0.819 

0.834 

0.758 

0.154 








4.992 

0.968 

0.823 

0.836 

0.758 

0.151 








5.501 

0.967 

0.825 

0.840 

0.758 

0.152 








6.023 

0.967 

0.823 

0.842 

0.759 

0.152 








6.996 

0.966 

0.823 

0.843 

0.759 

0.149 








7.994 

0.965 

0.823 

0.843 

0.758 

0.148 








8.998 

0.965 

0.823 

0.842 

0.757 

0.149 








10.021 

0.965 

0.823 

0.840 

0.757 

0.150 








10.405 

0.964 

0.822 

0.840 

0.757 

0.152 








y/(w/ 2 ) = 0.481 





P'Puj 

at xlL of — 







NPR 

0.143 

0.193 

0.226 

0.259 

0.292 

0.317 

0.342 

0.375 

0.540 

0.722 

0.838 


2.007 

0.992 

0.989 

0.983 

0.956 

0.790 

0.791 

0.811 

0.227 

0.325 

0.453 

0.513 


2.514 

0.992 

0.988 

0.981 

0.955 

0.790 

0.792 

0.811 

0.228 

0.325 

0.277 

0.402 


3.000 

0.991 

0.987 

0.982 

0.955 

0.790 

0.792 

0.811 

0.227 

0.325 

0.278 

0.326 


3.507 

0.991 

0.987 

0.981 

0.954 

0.790 

0.793 

0.812 

0.224 

0.324 

0.278 

0.271 


3.997 

0.990 

0.987 

0.980 

0.953 

0.789 

0.796 

0.812 

0.219 

0.324 

0.277 

0.240 


4.489 

0.990 

0.986 

0.980 

0.953 

0.792 

0.797 

0.810 

0.221 

0.324 

0.277 

0.227 


4.992 

0.989 

0.986 

0.979 

0.952 

0.794 

0.802 

0.812 

0.179 

0.324 

0.276 

0.224 


5.501 

0.988 

0.985 

0.978 

0.952 

0.799 

0.806 

0.812 

0.161 

0.324 

0.276 

0.223 


6.023 

0.988 

0.985 

0.978 

0.951 

0.804 

0.811 

0.816 

0.151 

0.324 

0.276 

0.222 


6.996 

0.988 

0.985 

0.978 

0.950 

0.808 

0.816 

0.821 

0.148 

0.323 

0.276 

0.221 


7.994 

0.987 

0.984 

0.977 

0.948 

0.805 

0.814 

0.822 

0.152 

0.322 

0.276 

0.221 


8.998 

0.987 

0.984 

0.977 

0.948 

0.803 

0.812 

0.822 

0.156 

0.321 

0.276 

0.221 


10.021 

0.987 

0.984 

0.977 

0.948 

0.801 

0.809 

0.822 

0.159 

0.320 

0.276 

0.220 


10.405 

0.987 

0.984 

0.977 

0.948 

0.801 

0.808 

0.821 

0.165 

0.319 

0.276 

0.221 



26 



Table 20. Continued 


y/(w/2) = 0.704 

p/p,j at x/L of — 


NPR 

0.226 

0.259 

0.292 

0.325 

0.358 








2.007 

0.972 

0.723 

0.790 

0.908 

0.361 








2.514 

0.971 

0.721 

0.790 

0.906 

0.364 








3.000 

0.969 

0.720 

0.793 

0.905 

0.364 








3.507 

0.968 

0.721 

0.796 

0.902 

0.365 








3.997 

0.967 

0.723 

0.801 

0.898 

0.365 








4.489 

0.967 

0.713 

0.822 

0.895 

0.357 








4.992 

0.966 

0.722 

0.820 

0.892 

0.369 








5.501 

0.966 

0.723 

0.834 

0.889 

0.366 








6.023 

0.965 

0.725 

0.848 

0.884 

0.360 








6.996 

0.964 

0.716 

0.867 

0.879 

0.354 








7.994 

0.963 

0.708 

0.877 

0.875 

0.341 








8.998 

0.963 

0.708 

0.880 

0.872 

0.324 








10.021 

0.963 

0.710 

0.879 

0.872 

0.324 








10.405 

0.963 

0.711 

0.877 

0.872 

0.326 








y/(w/2) = 0.926 






plp t j at x!L of — 






NPR 

0.143 

0.193 

0.226 

0.259 

0.292 

0.317 

0.342 

0.375 

0.457 

0.540 

0.623 

0.722 

2.007 

0.991 

0.978 

0.786 

0.867 

0.899 

0.876 

0.375 

0.611 

0.492 

0.376 

0.274 

0.489 

2.514 

0.992 

0.976 

0.793 

0.865 

0.897 

0.874 

0.374 

0.610 

0.492 

0.376 

0.274 

0.392 

3.000 

0.990 

0.975 

0.800 

0.864 

0.897 

0.873 

0.373 

0.608 

0.492 

0.376 

0.273 

0.316 

3.507 

0.989 

0.974 

0.807 

0.863 

0.896 

0.870 

0.370 

0.608 

0.492 

0.376 

0.272 

0.269 

3.997 

0.988 

0.973 

0.812 

0.863 

0.895 

0.869 

0.368 

0.606 

0.491 

0.376 

0.272 

0.234 

4.489 

0.988 

0.973 

0.818 

0.862 

0.894 

0.869 

0.369 

0.605 

0.491 

0.375 

0.272 

0.207 

4.992 

0.986 

0.972 

0.821 

0.861 

0.896 

0.871 

0.384 

0.604 

0.490 

0.375 

0.272 

0.194 

5.501 

0.987 

0.971 

0.823 

0.862 

0.895 

0.868 

0.369 

0.602 

0.490 

0.375 

0.272 

0.187 

6.023 

0.986 

0.971 

0.824 

0.862 

0.895 

0.868 

0.370 

0.600 

0.490 

0.375 

0.272 

0.182 

6.996 

0.986 

0.971 

0.825 

0.864 

0.895 

0.868 

0.370 

0.597 

0.490 

0.375 

0.272 

0.177 

7.994 

0.985 

0.970 

0.825 

0.864 

0.895 

0.867 

0.372 

0.595 

0.489 

0.374 

0.271 

0.174 

8.998 

0.984 

0.969 

0.824 

0.864 

0.895 

0.866 

0.374 

0.594 

0.488 

0.373 

0.271 

0.173 

10.021 

0.984 

0.969 

0.823 

0.863 

0.894 

0.865 

0.375 

0.594 

0.487 

0.372 

0.271 

0.172 

10.405 

0.984 

0.969 

0.822 

0.863 

0.894 

0.865 

0.376 

0.594 

0.487 

0.372 

0.271 

0.171 
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Table 20. Concluded 


Sidewall: zJ{w! 2) = 0.296 




p!Pt,j 

at x/L of — 

NPR 

0.127 

0.226 

0.292 

2.007 

0.991 

0.736 

0.836 

2.514 

0.990 

0.731 

0.835 

3.000 

0.989 

0.728 

0.834 

3.507 

0.989 

0.723 

0.834 

3.997 

0.988 

0.721 

0.832 

4.489 

0.987 

0.719 

0.833 

4.992 

0.987 

0.718 

0.833 

5.501 

0.986 

0.717 

0.833 

6.023 

0.986 

0.717 

0.834 

6.996 

0.986 

0.717 

0.833 

7.994 

0.985 

0.717 

0.833 

8.998 

0.985 

0.717 

0.833 

10.021 

0.985 

0.718 

0.833 

10.405 

0.985 

0.718 

0.833 

Sidewall: z/(w/2) - 0.000 



NPR 

0.127 

0.226 

0.292 

2.007 

0.991 

0.914 

0.828 

2.514 

0.991 

0.911 

0.828 

3.000 

0.990 

0.909 

0.826 

3.507 

0.989 

0.908 

0.825 

3.997 

0.989 

0.906 

0.824 

4.489 

0.989 

0.904 

0.825 

4.992 

0.987 

0.903 

0.824 

5.501 

0.987 

0.902 

0.824 

6.023 

0.987 

0.901 

0.824 

6.996 

0.986 

0.900 

0.824 

7.994 

0.986 

0.899 

0.824 

8.998 

0.985 

0.898 

0.824 

10.021 

0.985 

0.898 

0.823 

10.405 

0.985 

0.898 

0.823 

Sidewall: zJ{w!2) =- 0.296 

p!p,j at x!L of — 

NPR 

0.127 

0.226 

0.292 

2.007 

0.991 

0.736 

0.833 

2.514 

0.991 

0.728 

0.833 

3.000 

0.990 

0.723 

0.832 

3.507 

0.989 

0.719 

0.832 

3.997 

0.988 

0.717 

0.832 

4.489 

0.988 

0.718 

0.832 

4.992 

0.987 

0.718 

0.832 

5.501 

0.987 

0.718 

0.832 

6.023 

0.986 

0.719 

0.831 

6.996 

0.986 

0.720 

0.832 

7.994 

0.985 

0.721 

0.832 

8.998 

0.985 

0.722 

0.832 

10.021 

0.985 

0.722 

0.832 

10.405 

0.985 

0.722 

0.832 


0.391 

0.588 

0.587 

0.585 

0.584 

0.583 

0.582 

0.581 

0.580 

0.579 

0.576 

0.575 

0.574 

0.574 

0.574 


plp t j at x!L of — 


0.391 

0.474 

0.573 

0.755 

0.937 

0.618 

0.462 

0.337 

0.452 

0.503 

0.616 

0.461 

0.337 

0.368 

0.405 

0.615 

0.461 

0.337 

0.192 

0.340 

0.613 

0.461 

0.337 

0.192 

0.277 

0.613 

0.460 

0.336 

0.192 

0.226 

0.613 

0.459 

0.336 

0.191 

0.205 

0.611 

0.459 

0.336 

0.191 

0.191 

0.611 

0.458 

0.335 

0.191 

0.183 

0.610 

0.458 

0.335 

0.191 

0.178 

0.610 

0.457 

0.334 

0.190 

0.173 

0.609 

0.455 

0.333 

0.190 

0.172 

0.608 

0.454 

0.333 

0.189 

0.171 

0.608 

0.453 

0.332 

0.188 

0.171 

0.608 

0.453 

0.332 

0.188 

0.171 


0.391 

0.591 

0.589 

0.588 

0.588 

0.586 

0.587 

0.586 

0.586 

0.586 

0.587 

0.584 

0.584 

0.583 

0.583 


28 



Table 21. Internal Static Pressure Ratios for SCF Nozzle Configuration 4 
[Hexagonal geometry at dry power, d vp = 0°, and 8 V ^ = 0°] 


y/(w/2) = 0.074 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

2.014 

0.990 

0.986 

0.978 

0.949 

0.860 

2.497 

0.989 

0.986 

0.978 

0.949 

0.858 

3.005 

0.989 

0.985 

0.978 

0.949 

0.857 

3.508 

0.989 

0.986 

0.978 

0.950 

0.855 

4.004 

0.988 

0.986 

0.978 

0.950 

0.850 

4.497 

0.988 

0.986 

0.978 

0.949 

0.845 

5.006 

0.989 

0.985 

0.978 

0.949 

0.843 

5.495 

0.988 

0.985 

0.978 

0.949 

0.842 

6.000 

0.988 

0.985 

0.978 

0.949 

0.842 

7.000 

0.988 

0.985 

0.978 

0.948 

0.840 

8.013 

0.988 

0.985 

0.977 

0.949 

0.841 

9.010 

0.988 

0.985 

0.977 

0.949 

0.842 

9.994 

0.988 

0.985 

0.978 

0.949 

0.843 

11.008 

0.988 

0.985 

0.977 

0.949 

0.844 

12.014 

0.987 

0.985 

0.977 

0.949 

0.845 


y/(w/2) = 0.296 

plp t j at xlL of — 
NPR 0.317 

2.014 0.774 

2.497 0.775 

3.005 0.774 

3.508 0.769 

4.004 0.769 

4.497 0.775 

5.006 0.781 

5.495 0.786 

6.000 0.790 

7.000 0.793 

8.013 0.793 

9.010 0.790 

9.994 0.788 

11.008 0.786 

12.014 0.784 

y/(w/2) = 0.481 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

2.014 

0.985 

0.984 

0.968 

0.783 

0.823 

2.497 

0.984 

0.983 

0.967 

0.779 

0.824 

3.005 

0.985 

0.983 

0.967 

0.773 

0.821 

3.508 

0.985 

0.983 

0.968 

0.765 

0.816 

4.004 

0.986 

0.983 

0.969 

0.762 

0.814 

4.497 

0.986 

0.983 

0.968 

0.762 

0.809 

5.006 

0.986 

0.982 

0.968 

0.752 

0.800 

5.495 

0.986 

0.983 

0.968 

0.737 

0.792 

6.000 

0.986 

0.982 

0.968 

0.730 

0.791 

7.000 

0.986 

0.982 

0.967 

0.731 

0.796 

8.013 

0.986 

0.982 

0.968 

0.737 

0.802 

9.010 

0.986 

0.982 

0.967 

0.741 

0.804 

9.994 

0.986 

0.982 

0.967 

0.745 

0.806 

11.008 

0.986 

0.982 

0.967 

0.747 

0.807 

12.014 

0.986 

0.982 

0.967 

0.750 

0.808 


p!p t j at x!L of — 


0.317 

0.342 

0.408 

0.491 

0.573 

0.656 

0.699 

0.391 

0.526 

0.422 

0.318 

0.246 

0.702 

0.387 

0.526 

0.422 

0.319 

0.246 

0.703 

0.381 

0.526 

0.423 

0.320 

0.246 

0.708 

0.365 

0.526 

0.423 

0.320 

0.247 

0.732 

0.358 

0.527 

0.423 

0.321 

0.247 

0.757 

0.361 

0.527 

0.423 

0.321 

0.247 

0.764 

0.361 

0.527 

0.423 

0.321 

0.247 

0.764 

0.360 

0.528 

0.424 

0.321 

0.247 

0.760 

0.358 

0.528 

0.423 

0.321 

0.247 

0.763 

0.354 

0.527 

0.423 

0.320 

0.246 

0.757 

0.348 

0.527 

0.422 

0.320 

0.246 

0.749 

0.345 

0.526 

0.422 

0.319 

0.245 

0.741 

0.345 

0.525 

0.421 

0.318 

0.245 

0.734 

0.347 

0.524 

0.421 

0.318 

0.244 

0.730 

0.352 

0.523 

0.420 

0.318 

0.244 


p/p,j at x!L of — 


0.317 

0.342 

0.375 

0.408 

0.573 

0.838 

0.756 

0.801 

0.160 

0.486 

0.296 

0.485 

0.760 

0.803 

0.157 

0.485 

0.296 

0.378 

0.767 

0.809 

0.154 

0.481 

0.297 

0.284 

0.773 

0.817 

0.154 

0.475 

0.297 

0.223 

0.774 

0.824 

0.150 

0.474 

0.297 

0.216 

0.775 

0.829 

0.148 

0.472 

0.297 

0.216 

0.781 

0.834 

0.146 

0.467 

0.297 

0.216 

0.789 

0.838 

0.143 

0.464 

0.296 

0.216 

0.790 

0.842 

0.141 

0.460 

0.296 

0.216 

0.785 

0.843 

0.140 

0.456 

0.296 

0.216 

0.780 

0.843 

0.139 

0.454 

0.295 

0.216 

0.776 

0.842 

0.139 

0.454 

0.295 

0.216 

0.773 

0.840 

0.139 

0.454 

0.294 

0.216 

0.772 

0.838 

0.140 

0.454 

0.293 

0.216 

0.771 

0.836 

0.141 

0.455 

0.293 

0.215 


0.739 

0.381 

0.193 

0.193 

0.193 

0.194 

0.194 

0.194 

0.194 

0.194 

0.193 

0.193 

0.193 

0.192 

0.192 

0.192 
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Table 21. Continued 


y/(w/2) = 0.704 

p/p t j at x!L of — 


NPR 

0.284 

0.317 

0.358 

2.014 

0.767 

0.949 

0.833 

2.497 

0.779 

0.948 

0.834 

3.005 

0.795 

0.947 

0.834 

3.508 

0.820 

0.942 

0.834 

4.004 

0.831 

0.940 

0.833 

4.497 

0.821 

0.944 

0.832 

5.006 

0.817 

0.947 

0.832 

5.495 

0.818 

0.948 

0.832 

6.000 

0.816 

0.948 

0.831 

7.000 

0.813 

0.949 

0.831 

8.013 

0.809 

0.949 

0.831 

9.010 

0.806 

0.949 

0.831 

9.994 

0.802 

0.949 

0.831 

11.008 

0.799 

0.948 

0.830 

12.014 

0.795 

0.948 

0.830 


y/(wll) = 0.926 


NPR 

0.143 

0.209 

0.251 

2.014 

0.984 

0.930 

0.876 

2.497 

0.982 

0.928 

0.875 

3.005 

0.984 

0.929 

0.877 

3.508 

0.982 

0.929 

0.877 

4.004 

0.983 

0.929 

0.879 

4.497 

0.983 

0.928 

0.880 

5.006 

0.983 

0.928 

0.880 

5.495 

0.983 

0.928 

0.881 

6.000 

0.983 

0.928 

0.881 

7.000 

0.983 

0.928 

0.882 

8.013 

0.983 

0.928 

0.882 

9.010 

0.983 

0.927 

0.881 

9.994 

0.982 

0.927 

0.880 

11.008 

0.982 

0.927 

0.880 

12.014 

0.982 

0.926 

0.879 




p/p t j at x!L of — 

0.276 

0.292 

0.317 

0.342 

0.905 

0.925 

0.940 

0.884 

0,904 

0.925 

0.939 

0.883 

0.904 

0.925 

0.939 

0.883 

0.904 

0.926 

0.939 

0.883 

0.905 

0.927 

0.938 

0.883 

0.906 

0.927 

0.938 

0.883 

0.906 

0.928 

0.938 

0.883 

0.907 

0.928 

0.938 

0.883 

0.907 

0.929 

0.938 

0.883 

0.907 

0.929 

0.937 

0.883 

0.907 

0.929 

0.937 

0.883 

0.907 

0.929 

0.937 

0.883 

0.906 

0.929 

0.937 

0.883 

0.906 

0.929 

0.937 

0.883 

0.905 

0.929 

0.937 

0.883 


0.375 

0.408 

0.491 

0.573 

0.656 

0.806 

0.090 

0.321 

0.229 

0.323 

0.805 

0.088 

0.326 

0.229 

0.323 

0.806 

0.087 

0.326 

0.229 

0.324 

0.805 

0.086 

0.325 

0.230 

0.325 

0.806 

0.086 

0.325 

0.230 

0.325 

0.805 

0.086 

0.323 

0.230 

0.325 

0.806 

0.086 

0.323 

0.230 

0.326 

0.805 

0.085 

0.323 

0.229 

0.326 

0.805 

0.085 

0.322 

0.229 

0.326 

0.805 

0.085 

0.321 

0.229 

0.326 

0.805 

0.084 

0.321 

0.228 

0.326 

0.804 

0.085 

0.320 

0.228 

0.326 

0.804 

0.085 

0.320 

0.227 

0.326 

0.804 

0.084 

0.319 

0.227 

0.325 

0.803 

0.084 

0.315 

0.227 

0.325 
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Table 21. Concluded 


Sidewall: zJ(wl 2) = 0.296 




P/P.j 

at x/L of — 

NPR 

0.127 

0.226 

0.292 

2.014 

0.981 

0.756 

0.873 

2.497 

0.980 

0.754 

0.873 

3.005 

0.981 

0.748 

0.874 

3.508 

0.981 

0.743 

0.875 

4.004 

0.981 

0.742 

0.875 

4.497 

0.981 

0.742 

0.876 

5.006 

0.981 

0.741 

0.876 

5.495 

0.982 

0.742 

0.877 

6.000 

0.982 

0.743 

0.877 

7.000 

0.981 

0.744 

0.877 

8.013 

0.981 

0.745 

0.877 

9.010 

0.981 

0.745 

0.877 

9.994 

0.981 

0.745 

0.876 

11.008 

0.981 

0.745 

0.876 

12.014 

0.981 

0.744 

0.876 

Sidewall: z/(w/2) = 0.000 



NPR 

0.127 

0.226 

0.292 

2.014 

0.981 

0.908 

0.853 

2.497 

0.981 

0.907 

0.855 

3.005 

0.982 

0.907 

0.856 

3.508 

0.982 

0.905 

0.857 

4.004 

0.982 

0.904 

0.857 

4.497 

0.982 

0.902 

0.858 

5.006 

0.981 

0.901 

0.858 

5.495 

0.982 

0.900 

0.858 

6.000 

0.982 

0.898 

0.858 

7.000 

0.982 

0.898 

0.858 

8.013 

0.981 

0.898 

0.858 

9.010 

0.981 

0.898 

0.858 

9.994 

0.981 

0.898 

0.858 

11.008 

0.981 

0.899 

0.858 

12.014 

0.981 

0.899 

0.858 

Sidewall: zj(w/2) = - 0.296 

p!p, j at xlL of — 

NPR 

0.127 

0.226 

0.292 

2.014 

0.980 

0.757 

0.874 

2.497 

0.980 

0.750 

0.873 

3.005 

0.981 

0.745 

0.874 

3.508 

0.981 

0.741 

0.875 

4.004 

0.981 

0.739 

0.876 

4.497 

0.981 

0.740 

0.876 

5.006 

0.980 

0.741 

0.876 

5.495 

0.981 

0.742 

0.878 

6.000 

0.981 

0.744 

0.878 

7.000 

0.981 

0.745 

0.877 

8.013 

0.981 

0.747 

0.878 

9.010 

0.981 

0.748 

0.878 

9.994 

0.981 

0.748 

0.877 

11.008 

0.980 

0.749 

0.877 

12.014 

0.981 

0.749 

0.877 


0.391 

0.702 

0.701 

0.701 

0.701 

0.701 

0.701 

0.702 

0.701 

0.701 

0.701 

0.701 

0.701 

0.701 

0.700 

0.699 


p/p t j at x !L of — 


0.391 

0.474 

0.573 

0.755 

0.937 

0.681 

0.235 

0.354 

0.481 

0.497 

0.683 

0.237 

0.348 

0.276 

0.404 

0.683 

0.238 

0.346 

0.274 

0.345 

0.682 

0.238 

0.344 

0.274 

0.303 

0.682 

0.239 

0.344 

0.274 

0.255 

0.682 

0.239 

0.343 

0.274 

0.194 

0.682 

0.239 

0.341 

0.275 

0.156 

0.682 

0.239 

0.339 

0.275 

0.141 

0.682 

0.240 

0.338 

0.275 

0.135 

0.682 

0.240 

0.336 

0.275 

0.128 

0.682 

0.240 

0.335 

0.275 

0.125 

0.681 

0.241 

0.335 

0.274 

0.123 

0.681 

0.241 

0.334 

0.274 

0.122 

0.681 

0.243 

0.334 

0.274 

0.121 

0.681 

0.244 

0.333 

0.273 

0.121 


0.391 

0.707 

0.707 

0.707 

0.707 

0.708 

0.708 

0.707 

0.707 

0.708 

0.707 

0.706 

0.706 

0.706 

0.705 

0.705 
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Table 22. Internal Static Pressure Ratios for SCF Nozzle Configuration 5 


[Hexagonal geometry at dry power, d vp = 0°, and 8 V > , = 10°] 


y/(w/2) = 0.074 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

1.997 

0.989 

0.985 

0.977 

0.947 

0.857 

3.016 

0.988 

0.985 

0.979 

0.950 

0.857 

2.512 

0.990 

0.987 

0.979 

0.950 

0.859 

3.540 

0.990 

0.986 

0.978 

0.950 

0.854 

3.993 

0.989 

0.986 

0.979 

0.950 

0.850 

4.499 

0.989 

0.986 

0.979 

0.950 

0.846 

5.009 

0.989 

0.986 

0.978 

0.950 

0.844 

5.512 

0.988 

0.985 

0.978 

0.949 

0.843 

5.993 

0.989 

0.985 

0.978 

0.949 

0.842 

6.996 

0.988 

0.985 

0.978 

0.949 

0.841 

8.016 

0.988 

0.985 

0.978 

0.949 

0.841 

9.016 

0.988 

0.985 

0.977 

0.949 

0.842 

10.037 

0.988 

0.985 

0.978 

0.949 

0.844 

10.996 

0.988 

0.985 

0.978 

0.949 

0.845 

12.030 

0.988 

0.985 

0.978 

0.949 

0.846 


y/(w/ 2) = 0.296 

p/p, j at x/L of — 

NPR 0.317 


p!p t j at x/L of — 


0.317 

0.342 

0.408 

0.491 

0.573 

0.656 

0.703 

0.392 

0.528 

0.422 

0.318 

0.245 

0.705 

0.378 

0.528 

0.424 

0.320 

0.247 

0.706 

0.391 

0.529 

0.423 

0.320 

0.247 

0.714 

0.364 

0.530 

0.424 

0.320 

0.248 

0.732 

0.364 

0.530 

0.424 

0.321 

0.247 

0.756 

0.365 

0.531 

0.425 

0.321 

0.247 

0.765 

0.364 

0.531 

0.425 

0.321 

0.247 

0.764 

0.361 

0.531 

0.425 

0.321 

0.247 

0.763 

0.359 

0.531 

0.425 

0.321 

0.247 

0.765 

0.357 

0.529 

0.424 

0.321 

0.247 

0.761 

0.352 

0.529 

0.424 

0.320 

0.246 

0.752 

0.349 

0.528 

0.423 

0.319 

0.246 

0.743 

0.349 

0.527 

0.423 

0.319 

0.245 

0.736 

0.350 

0.527 

0.422 

0.319 

0.245 

0.733 

0.355 

0.526 

0.421 

0.318 

0.245 


1.997 0.775 

3.016 0.776 

2.512 0.780 

3.540 0.771 

3.993 0.774 

4.499 0.777 

5.009 0.783 

5.512 0.783 

5.993 0.786 

6.996 0.792 

8.016 0.790 

9.016 0.787 

10.037 0.785 

10.996 0.783 

12.030 0.782 



NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

0.317 

0.342 

0.375 

0.408 

0.573 

0.838 

1.997 

0.984 

0.983 

0.968 

0.781 

0.825 

0.759 

0.807 

0.161 

0.489 

0.295 

0.492 

3.016 

0.986 

0.983 

0.968 

0.770 

0.820 

0.769 

0.822 

0.155 

0.480 

0.297 

0.282 

2.512 

0.986 

0.984 

0.969 

0.777 

0.825 

0.766 

0.810 

0.159 

0.483 

0.296 

0.376 

3.540 

0.987 

0.983 

0.969 

0.760 

0.812 

0.775 

0.836 

0.150 

0.477 

0.297 

0.223 

3.993 

0.986 

0.983 

0.969 

0.754 

0.807 

0.777 

0.843 

0.148 

0.474 

0.297 

0.216 

4.499 

0.986 

0.984 

0.968 

0.742 

0.795 

0.787 

0.846 

0.146 

0.470 

0.297 

0.215 

5.009 

0.986 

0.983 

0.968 

0.725 

0.788 

0.797 

0.848 

0.143 

0.467 

0.297 

0.215 

5.512 

0.987 

0.983 

0.968 

0.713 

0.784 

0.803 

0.849 

0.140 

0.465 

0.297 

0.215 

5.993 

0.987 

0.983 

0.968 

0.714 

0.786 

0.800 

0.852 

0.139 

0.462 

0.297 

0.215 

6.996 

0.986 

0.983 

0.968 

0.722 

0.794 

0.794 

0.851 

0.139 

0.460 

0.296 

0.215 

8.016 

0.986 

0.983 

0.968 

0.729 

0.797 

0.789 

0.850 

0.139 

0.458 

0.296 

0.215 

9.016 

0.986 

0.982 

0.968 

0.734 

0.800 

0.785 

0.848 

0.138 

0.458 

0.295 

0.215 

10.037 

0.986 

0.983 

0.968 

0.739 

0.803 

0.781 

0.847 

0.138 

0.458 

0.295 

0.215 

10.996 

0.986 

0.983 

0.968 

0.743 

0.804 

0.778 

0.845 

0.139 

0.458 

0.295 

0.215 

12.030 

0.986 

0.983 

0.968 

0.746 

0.806 

0.777 

0.842 

0.140 

0.459 

0.294 

0.214 


0.739 

0.390 

0.194 

0.194 

0.195 

0.195 

0.195 

0.195 

0.195 

0.195 

0.195 

0.194 

0.194 

0.195 

0.194 

0.195 
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Table 22. Continued 


y/(w/2) = 0.704 

p/p, j at x!L of— 


NPR 

0.284 

0.317 

0.358 

1.997 

0.790 

0.946 

0.833 

3.016 

0.837 

0.941 

0.834 

2.512 

0.805 

0.946 

0.834 

3.540 

0.859 

0.939 

0.833 

3.993 

0.864 

0.939 

0.833 

4.499 

0.855 

0.941 

0.832 

5.009 

0.851 

0.941 

0.832 

5.512 

0.849 

0.943 

0.832 

5.993 

0.850 

0.942 

0.832 

6.996 

0.848 

0.943 

0.831 

8.016 

0.842 

0.944 

0.831 

9.016 

0.835 

0.944 

0.831 

10.037 

0.828 

0.944 

0.831 

10.996 

0.824 

0.945 

0.831 

12.030 

0.820 

0.945 

0.831 


y/(wl2) = 0.926 

p!p t j at x!L of — 


NPR 

0.143 

0.209 

0.251 

0.276 

0.292 

0.317 

0.342 

0.375 

0.408 

0.491 

0.573 

0.656 

1.997 

0.985 

0.934 

0.879 

0.907 

0.927 

0.940 

0.885 

0.807 

0.085 

0.336 

0.229 

0.325 

3.016 

0.985 

0.934 

0.881 

0.907 

0.927 

0.940 

0.886 

0.809 

0.082 

0.337 

0.230 

0.324 

2.512 

0.984 

0.934 

0.880 

0.907 

0.928 

0.940 

0.886 

0.809 

0.084 

0.338 

0.230 

0.323 

3.540 

0.985 

0.935 

0.882 

0.908 

0.928 

0.940 

0.886 

0.809 

0.082 

0.337 

0.231 

0.324 

3.993 

0.985 

0.934 

0.883 

0.909 

0.929 

0.939 

0.886 

0.808 

0.082 

0.336 

0.231 

0.324 

4.499 

0.985 

0.934 

0.883 

0.909 

0.929 

0.939 

0.886 

0.808 

0.082 

0.336 

0.231 

0.325 

5.009 

0.985 

0.934 

0.884 

0.909 

0.929 

0.939 

0.886 

0.809 

0.082 

0.335 

0.231 

0.323 

5.512 

0.985 

0.933 

0.885 

0.909 

0.929 

0.939 

0.886 

0.808 

0.082 

0.334 

0.230 

0.325 

5.993 

0.984 

0.933 

0.885 

0.909 

0.930 

0.939 

0.886 

0.808 

0.081 

0.333 

0.230 

0.325 

6.996 

0.984 

0.933 

0.885 

0.909 

0.930 

0.938 

0.886 

0.808 

0.082 

0.330 

0.230 

0.324 

8.016 

0.984 

0.932 

0.884 

0.909 

0.930 

0.938 

0.886 

0.808 

0.084 

0.328 

0.230 

0.324 

9.016 

0.984 

0.932 

0.884 

0.909 

0.930 

0.938 

0.886 

0.807 

0.085 

0.326 

0.230 

0.324 

10.037 

0.984 

0.931 

0.883 

0.908 

0.930 

0.938 

0.885 

0.807 

0.084 

0.325 

0.230 

0.326 

10.996 

0.983 

0.931 

0.883 

0.908 

0.930 

0.938 

0.885 

0.807 

0.084 

0.325 

0.231 

0.325 

12.030 

0.983 

0.931 

0.882 

0.908 

0.930 

0.937 

0.885 

0.807 

0.084 

0.323 

0.231 

0.324 
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Table 22. Concluded 


Sidewall: zJ(w/ 2) = 0.296 




P/Ptj 

at xlL of — 

NPR 

0.127 

0.226 

0.292 

1.997 

0.981 

0.764 

0.876 

3.016 

0.983 

0.764 

0.877 

2.512 

0.983 

0.766 

0.877 

3.540 

0.984 

0.761 

0.878 

3.993 

0.984 

0.758 

0.878 

4.499 

0.984 

0.754 

0.879 

5.009 

0.984 

0.752 

0.879 

5.512 

0.984 

0.751 

0.879 

5.993 

0.983 

0.750 

0.879 

6.996 

0.984 

0.749 

0.880 

8.016 

0.983 

0.749 

0.879 

9.016 

0.983 

0.749 

0.879 

10.037 

0.983 

0.750 

0.879 

10.996 

0.983 

0.750 

0.878 

12.030 

0.983 

0.750 

0.878 

Sidewall: zJ(w/2) = 0.000 



NPR 

0.127 

0.226 

0.292 

1.997 

0.983 

0.913 

0.856 

3.016 

0.984 

0.911 

0.859 

2.512 

0.983 

0.912 

0.858 

3.540 

0.985 

0.911 

0.860 

3.993 

0.985 

0.910 

0.860 

4.499 

0.984 

0.909 

0.860 

5.009 

0.984 

0.907 

0.860 

5.512 

0.984 

0.905 

0.860 

5.993 

0.984 

0.904 

0.860 

6.996 

0.984 

0.903 

0.860 

8.016 

0.983 

0.902 

0.860 

9.016 

0.983 

0.902 

0.860 

10.037 

0.983 

0.902 

0.860 

10.996 

0.983 

0.902 

0.860 

12.030 

0.983 

0.903 

0.860 

Sidewall: zJ(w! 2) = - 0.296 

p/p t j at x/L of — 

NPR 

0.127 

0.226 

0.292 

1.997 

0.982 

0.761 

0.874 

3.016 

0.983 

0.751 

0.877 

2.512 

0.983 

0.756 

0.876 

3.540 

0.984 

0.749 

0.878 

3.993 

0.984 

0.747 

0.878 

4.499 

0.984 

0.747 

0.878 

5.009 

0.983 

0.747 

0.878 

5.512 

0.984 

0.747 

0.879 

5.993 

0.983 

0.749 

0.879 

6.996 

0.983 

0.749 

0.880 

8.016 

0.983 

0.750 

0.879 

9.016 

0.983 

0.751 

0.879 

10.037 

0.983 

0.751 

0.879 

10.996 

0.983 

0.752 

0.879 

12.030 

0.983 

0.752 

0.878 


0.391 

0.704 

0.705 

0.704 

0.706 

0.706 

0.706 

0.706 

0.706 

0.706 

0.706 

0.706 

0.706 

0.700 

0.700 

0.700 


p/p t j at x /L of — 


0.391 

0.474 

0.573 

0.755 

0.937 

0.681 

0.238 

0.355 

0.487 

0.499 

0.681 

0.241 

0.349 

0.273 

0.343 

0.682 

0.240 

0.350 

0.281 

0.402 

0.681 

0.241 

0.348 

0.273 

0.300 

0.682 

0.242 

0.347 

0.273 

0.257 

0.682 

0.242 

0.346 

0.273 

0.194 

0.681 

0.243 

0.345 

0.273 

0.155 

0.681 

0.243 

0.343 

0.273 

0.141 

0.682 

0.243 

0.342 

0.273 

0.135 

0.682 

0.243 

0.340 

0.273 

0.128 

0.681 

0.243 

0.338 

0.272 

0.125 

0.681 

0.243 

0.337 

0.272 

0.123 

0.682 

0.243 

0.336 

0.272 

0.122 

0.681 

0.244 

0.336 

0.271 

0.121 

0.682 

0.244 

0.335 

0.271 

0.121 


0.391 

0.704 

0.704 

0.705 

0.705 

0.705 

0.705 

0.704 

0.692 

0.692 

0.702 

0.703 

0.703 

0.710 

0.710 

0.709 


34 



Table 23. Internal Static Pressure Ratios for SCF Nozzle Configuration 6 


[Hexagonal geometry at dry power, h vp - 0°, and 8 V >y = 20°] 


y/(w/2) = 0.074 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

1.990 

0.993 

0.991 

0.983 

0.954 

0.865 

2.506 

0.993 

0.991 

0.983 

0.955 

0.862 

2.991 

0.991 

0.989 

0.982 

0.953 

0.859 

3.492 

0.992 

0.989 

0.981 

0.952 

0.853 

4.002 

0.990 

0.988 

0.981 

0.952 

0.847 

4.510 

0.990 

0.988 

0.980 

0.951 

0.844 

4.995 

0.990 

0.987 

0.979 

0.950 

0.843 

5.493 

0.989 

0.987 

0.979 

0.950 

0.842 

5.981 

0.989 

0.986 

0.978 

0.949 

0.842 

7.007 

0.989 

0.986 

0.978 

0.950 

0.841 

8.008 

0.988 

0.985 

0.978 

0.949 

0.841 

8.968 

0.988 

0.985 

0.978 

0.949 

0.842 

10.012 

0.988 

0.986 

0.978 

0.949 

0.843 

10.389 

0.988 

0.985 

0.978 

0.949 

0.843 


y/(w/ 2) = 0.296 

p!p, j at x/L of — 

NPR 0.317 


p/p, j at x/L of — 


0.317 

0.342 

0.408 

0.491 

0.573 

0.656 

0.712 

0.394 

0.531 

0.425 

0.323 

0.249 

0.716 

0.392 

0.529 

0.425 

0.323 

0.249 

0.736 

0.383 

0.528 

0.424 

0.322 

0.248 

0.764 

0.373 

0.527 

0.424 

0.322 

0.248 

0.788 

0.368 

0.528 

0.424 

0.322 

0.248 

0.787 

0.364 

0.529 

0.424 

0.322 

0.248 

0.783 

0.359 

0.529 

0.424 

0.322 

0.247 

0.771 

0.355 

0.529 

0.424 

0.322 

0.247 

0.767 

0.356 

0.529 

0.424 

0.322 

0.247 

0.769 

0.357 

0.528 

0.423 

0.321 

0.247 

0.763 

0.352 

0.527 

0.422 

0.320 

0.247 

0.756 

0.351 

0.526 

0.422 

0.320 

0.246 

0.748 

0.353 

0.525 

0.421 

0.319 

0.246 

0.744 

0.354 

0.525 

0.421 

0.319 

0.246 


1.990 0.780 

2.506 0.784 

2.991 0.773 

3.492 0.771 

4.002 0.772 

4.510 0.778 

4.995 0.783 

5.493 0.784 

5.981 0.787 

7.007 0.790 

8.008 0.787 

8.968 0.783 

10.012 0.781 

10.389 0.780 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

0.317 

0.342 

0.375 

0.408 

0.573 

0.838 

1.990 

0.991 

0.989 

0.973 

0.785 

0.829 

0.762 

0.827 

0.164 

0.484 

0.300 

0.496 

2.506 

0.990 

0.988 

0.973 

0.778 

0.823 

0.774 

0.829 

0.163 

0.471 

0.300 

0.378 

2.991 

0.989 

0.987 

0.970 

0.768 

0.817 

0.776 

0.842 

0.156 

0.473 

0.300 

0.291 

3.492 

0.989 

0.986 

0.971 

0.759 

0.812 

0.780 

0.851 

0.150 

0.472 

0.300 

0.227 

4.002 

0.989 

0.986 

0.971 

0.746 

0.802 

0.788 

0.855 

0.147 

0.466 

0.299 

0.217 

4.510 

0.989 

0.985 

0.970 

0.732 

0.791 

0.800 

0.856 

0.144 

0.461 

0.299 

0.216 

4.995 

0.988 

0.985 

0.969 

0.720 

0.783 

0.809 

0.856 

0.141 

0.458 

0.299 

0.216 

5.493 

0.988 

0.985 

0.970 

0.714 

0.780 

0.811 

0.858 

0.136 

0.458 

0.299 

0.216 

5.981 

0.987 

0.984 

0.969 

0.713 

0.782 

0.809 

0.859 

0.134 

0.457 

0.298 

0.216 

7.007 

0.987 

0.984 

0.969 

0.718 

0.791 

0.798 

0.859 

0.132 

0.456 

0.298 

0.216 

8.008 

0.987 

0.984 

0.968 

0.725 

0.797 

0.792 

0.855 

0.131 

0.457 

0.296 

0.215 

8.968 

0.987 

0.983 

0.968 

0.731 

0.800 

0.787 

0.854 

0.132 

0.457 

0.296 

0.215 

10.012 

0.987 

0.984 

0.969 

0.736 

0.803 

0.784 

0.851 

0.133 

0.457 

0.295 

0.214 

10.389 

0.987 

0.983 

0.968 

0.738 

0.804 

0.783 

0.850 

0.134 

0.457 

0.295 

0.214 


0.739 

0.396 

0.196 

0.196 

0.196 

0.196 

0.195 

0.195 

0.195 

0.195 

0.194 

0.193 

0.193 

0.193 

0.193 
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Table 23. Continued 


y /( w / 2 ) = 0.704 


p / p,j at x/L of — 


NPR 

0.284 

0.317 

0.358 

1.990 

0.827 

0.947 

0.837 

2.506 

0.847 

0.941 

0.837 

2.991 

0.886 

0.936 

0.836 

3.492 

0.894 

0.935 

0.834 

4.002 

0.887 

0.937 

0.834 

4.510 

0.877 

0.938 

0.833 

4.995 

0.871 

0.939 

0.833 

5.493 

0.871 

0.940 

0.832 

5.981 

0.870 

0.940 

0.832 

7.007 

0.866 

0.941 

0.832 

8.008 

0.860 

0.941 

0.832 

8.968 

0.857 

0.941 

0.831 

10.012 

0.854 

0.941 

0.831 

10.389 

0.854 

0.941 

0.831 


yliwl 2 ) = 0.926 


NPR 

0.143 

0.209 

0.251 

1.990 

0.990 

0.944 

0.886 

2.506 

0.989 

0.942 

0.886 

2.991 

0.988 

0.941 

0.887 

3.492 

0.988 

0.941 

0.887 

4.002 

0.987 

0.939 

0.887 

4.510 

0.987 

0.939 

0.887 

4.995 

0.986 

0.937 

0.887 

5.493 

0.986 

0.937 

0.888 

5.981 

0.986 

0.937 

0.888 

7.007 

0.986 

0.936 

0.887 

8.008 

0.985 

0.936 

0.887 

8.968 

0.985 

0.935 

0.886 

10.012 

0.985 

0.935 

0.886 

10.389 

0.985 

0.935 

0.886 




p / p t j at x/L of — 

0.276 

0.292 

0.317 

0.342 

0.914 

0.934 

0.949 

0.892 

0.912 

0.933 

0.948 

0.891 

0.912 

0.932 

0.947 

0.890 

0.912 

0.932 

0.945 

0.889 

0.912 

0.932 

0.944 

0.889 

0.912 

0.932 

0.944 

0.888 

0.912 

0.932 

0.942 

0.888 

0.912 

0.932 

0.943 

0.888 

0.912 

0.932 

0.942 

0.888 

0.912 

0.932 

0.942 

0.888 

0.911 

0.932 

0.941 

0.887 

0.911 

0.932 

0.941 

0.888 

0.910 

0.932 

0.941 

0.888 

0.910 

0.932 

0.941 

0.888 


0.375 

0.408 

0.491 

0.573 

0.656 

0.817 

0.088 

0.337 

0.239 

0.329 

0.817 

0.085 

0.337 

0.238 

0.328 

0.815 

0.084 

0.335 

0.238 

0.328 

0.814 

0.084 

0.334 

0.238 

0.328 

0.814 

0.084 

0.332 

0.238 

0.328 

0.812 

0.083 

0.331 

0.238 

0.328 

0.812 

0.083 

0.330 

0.238 

0.328 

0.812 

0.083 

0.329 

0.238 

0.328 

0.812 

0.083 

0.328 

0.238 

0.328 

0.812 

0.082 

0.328 

0.236 

0.328 

0.810 

0.082 

0.327 

0.235 

0.327 

0.811 

0.082 

0.326 

0.234 

0.327 

0.811 

0.082 

0.325 

0.234 

0.327 

0.810 

0.082 

0.325 

0.234 

0.327 
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Table 23. Concluded 


Sidewall: zKw/2) = 0.296 

p/p t j at x!L of — 


NPR 

0.127 

0.226 

0.292 

1.990 

0.990 

0.775 

0.882 

2.506 

0.989 

0.773 

0.883 

2.991 

0.988 

0.772 

0.882 

3.492 

0.987 

0.768 

0.882 

4.002 

0.987 

0.766 

0.883 

4.510 

0.986 

0.762 

0.882 

4.995 

0.986 

0.759 

0.882 

5.493 

0.986 

0.758 

0.882 

5.981 

0.986 

0.758 

0.882 

7.007 

0.985 

0.757 

0.882 

8.008 

0.985 

0.756 

0.882 

8.968 

0.985 

0.757 

0.881 

10.012 

0.985 

0.757 

0.881 

10.389 

0.985 

0.757 

0.881 

Sidewall: zf(w/ 2) = 0.000 



NPR 

0.127 

0.226 

0.292 

1.990 

0.991 

0.919 

0.865 

2.506 

0.990 

0.918 

0.865 

2.991 

0.990 

0.917 

0.865 

3.492 

0.989 

0.916 

0.865 

4.002 

0.989 

0.914 

0.865 

4.510 

0.988 

0.913 

0.864 

4.995 

0.987 

0.912 

0.864 

5.493 

0.987 

0.910 

0.864 

5.981 

0.986 

0.909 

0.863 

7.007 

0.986 

0.908 

0.864 

8.008 

0.986 

0.907 

0.863 

8.968 

0.985 

0.907 

0.863 

10.012 

0.985 

0.907 

0.863 

10.389 

0.985 

0.907 

0.863 

Sidewall: z/(w/2) = -0.296 

p!p, j at x/L of — 

NPR 

0.127 

0.226 

0.292 

1.990 

0.988 

0.771 

0.884 

2.506 

0.988 

0.765 

0.882 

2.991 

0.986 

0.761 

0.882 

3.492 

0.986 

0.758 

0.881 

4.002 

0.987 

0.756 

0.882 

4.510 

0.985 

0.757 

0.882 

4.995 

0.985 

0.756 

0.882 

5.493 

0.985 

0.757 

0.882 

5.981 

0.985 

0.757 

0.882 

7.007 

0.985 

0.758 

0.882 

8.008 

0.984 

0.759 

0.882 

8.968 

0.985 

0.759 

0.882 

10.012 

0.985 

0.760 

0.882 

10.389 

0.984 

0.760 

0.882 


0.391 

0.694 

0.693 

0.693 

0.689 

0.688 

0.685 

0.686 

0.685 

0.685 

0.686 

0.686 

0.689 

0.688 

0.689 


p/p t j at x!L of — 


0.391 

0.474 

0.573 

0.755 

0.937 

0.684 

0.242 

0.361 

0.486 

0.505 

0.685 

0.243 

0.356 

0.276 

0.405 

0.683 

0.244 

0.353 

0.275 

0.347 

0.683 

0.244 

0.351 

0.275 

0.304 

0.683 

0.244 

0.350 

0.275 

0.255 

0.683 

0.244 

0.348 

0.274 

0.192 

0.683 

0.244 

0.347 

0.274 

0.156 

0.682 

0.244 

0.346 

0.274 

0.142 

0.682 

0.244 

0.345 

0.274 

0.135 

0.682 

0.245 

0.343 

0.274 

0.128 

0.681 

0.246 

0.342 

0.273 

0.126 

0.681 

0.246 

0.341 

0.273 

0.124 

0.681 

0.246 

0.340 

0.272 

0.122 

0.681 

0.246 

0.339 

0.272 

0.122 


0.391 

0.713 

0.711 

0.711 

0.710 

0.711 

0.710 

0.710 

0.710 

0.710 

0.710 

0.709 

0.708 

0.708 

0.708 
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Table 24. Internal Static Pressure Ratios for SCF Nozzle Configuration 7 


[Hexagonal geometry at dry power, & v p = 10°, and b v y = 0°] 


y/(w/2) = 0.074 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

1.985 

0.986 

0.986 

0.976 

0.950 

0.855 

2.500 

0.986 

0.986 

0.976 

0.949 

0.854 

2.993 

0.987 

0.986 

0.976 

0.949 

0.854 

3.507 

0.986 

0.985 

0.976 

0.949 

0.850 

3.995 

0.986 

0.986 

0.976 

0.948 

0.849 

4.494 

0.986 

0.986 

0.975 

0.949 

0.847 

4.993 

0.986 

0.985 

0.976 

0.948 

0.846 

5.497 

0.986 

0.985 

0.975 

0.947 

0.845 

5.994 

0.986 

0.984 

0.975 

0.947 

0.845 

6.998 

0.986 

0.985 

0.975 

0.947 

0.845 

7.995 

0.986 

0.984 

0.975 

0.946 

0.844 

9.004 

0.986 

0.984 

0.974 

0.945 

0.843 

9.986 

0.986 

0.984 

0.974 

0.945 

0.843 

10.979 

0.986 

0.983 

0.974 

0.945 

0.843 

11.996 

0.986 

0.984 

0.974 

0.945 

0.844 


plp,j at x!L of — 


0.325 

0.350 

0.424 

0.491 

0.573 

0.656 

0.649 

0.393 

0.496 

0.447 

0.379 

0.320 

0.643 

0.392 

0.494 

0.444 

0.377 

0.319 

0.641 

0.391 

0.493 

0.442 

0.375 

0.319 

0.670 

0.396 

0.492 

0.439 

0.366 

0.323 

0.673 

0.386 

0.491 

0.437 

0.366 

0.322 

0.681 

0.379 

0.491 

0.436 

0.365 

0.321 

0.690 

0.378 

0.492 

0.436 

0.364 

0.320 

0.692 

0.379 

0.492 

0.437 

0.370 

0.316 

0.693 

0.375 

0.492 

0.435 

0.370 

0.316 

0.678 

0.374 

0.489 

0.432 

0.369 

0.318 

0.683 

0.365 

0.490 

0.432 

0.367 

0.317 

0.686 

0.367 

0.488 

0.431 

0.367 

0.313 

0.684 

0.369 

0.488 

0.431 

0.366 

0.312 

0.679 

0.368 

0.487 

0.430 

0.366 

0.311 

0.670 

0.371 

0.487 

0.429 

0.365 

0.310 


y/(w/2) = 0.296 

p/p,j at x/L of— 

NPR 0.325 


1.985 0.754 

2.500 0.758 

2.993 0.761 

3.507 0.755 

3.995 0.747 

4.494 0.745 

4.993 0.757 

5.497 0.764 

5.994 0.764 

6.998 0.759 

7.995 0.757 

9.004 0.758 

9.986 0.761 

10.979 0.761 

11.996 0.759 



NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

0.325 

0.342 

0.391 

0.424 

0.573 

0.838 

1.985 

0.986 

0.983 

0.968 

0.771 

0.787 

0.771 

0.814 

0.186 

0.474 

0.388 

0.789 

2.500 

0.985 

0.982 

0.968 

0.769 

0.789 

0.769 

0.811 

0.187 

0.471 

0.388 

0.627 

2.993 

0.985 

0.983 

0.966 

0.758 

0.781 

0.789 

0.811 

0.193 

0.463 

0.387 

0.523 

3.507 

0.985 

0.982 

0.967 

0.745 

0.765 

0.821 

0.819 

0.193 

0.457 

0.384 

0.446 

3.995 

0.985 

0.983 

0.967 

0.736 

0.761 

0.831 

0.821 

0.189 

0.456 

0.382 

0.391 

4.494 

0.987 

0.982 

0.966 

0.731 

0.760 

0.833 

0.820 

0.187 

0.456 

0.380 

0.348 

4.993 

0.986 

0.982 

0.967 

0.728 

0.760 

0.833 

0.820 

0.184 

0.456 

0.380 

0.313 

5.497 

0.985 

0.982 

0.967 

0.724 

0.756 

0.838 

0.822 

0.180 

0.457 

0.380 

0.284 

5.994 

0.985 

0.982 

0.966 

0.720 

0.749 

0.846 

0.826 

0.177 

0.455 

0.380 

0.260 

6.998 

0.985 

0.982 

0.966 

0.714 

0.743 

0.855 

0.836 

0.173 

0.450 

0.381 

0.223 

7.995 

0.985 

0.982 

0.966 

0.705 

0.736 

0.869 

0.835 

0.174 

0.440 

0.381 

0.195 

9.004 

0.985 

0.982 

0.965 

0.703 

0.733 

0.870 

0.833 

0.176 

0.432 

0.377 

0.173 

9.986 

0.985 

0.982 

0.965 

0.708 

0.736 

0.861 

0.833 

0.178 

0.432 

0.377 

0.155 

10.979 

0.985 

0.982 

0.965 

0.715 

0.741 

0.849 

0.832 

0.181 

0.435 

0.376 

0.141 

11.996 

0.985 

0.982 

0.965 

0.720 

0.746 

0.839 

0.830 

0.183 

0.437 

0.374 

0.129 


0.739 

0.489 

0.329 

0.322 

0.315 

0.308 

0.305 

0.300 

0.296 

0.291 

0.286 

0.283 

0.282 

0.280 

0.278 

0.275 
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Table 24. Continued 


y/(wl 2) = 0.704 

plp,j at x/L of — 


NPR 

0.284 

0.325 

0.358 

1.985 

0.844 

0.898 

0.803 

2.500 

0.840 

0.898 

0.803 

2.993 

0.845 

0.897 

0.801 

3.507 

0.832 

0.895 

0.802 

3.995 

0.832 

0.892 

0.801 

4.494 

0.839 

0.890 

0.800 

4.993 

0.842 

0.890 

0.799 

5.497 

0.849 

0.891 

0.797 

5.994 

0.854 

0.891 

0.796 

6.998 

0.871 

0.891 

0.793 

7.995 

0.874 

0.890 

0.791 

9.004 

0.875 

0.888 

0.790 

9.986 

0.874 

0.888 

0.790 

10.979 

0.868 

0.891 

0.790 

11.996 

0.858 

0.894 

0.791 


y/(w/ 2) - 0.926 


NPR 

0.143 

0.209 

0.251 

1.985 

0.985 

0.936 

0.873 

2.500 

0.985 

0.936 

0.872 

2.993 

0.985 

0.936 

0.872 

3.507 

0.984 

0.935 

0.871 

3.995 

0.984 

0.935 

0.871 

4.494 

0.984 

0.935 

0.870 

4.993 

0.984 

0.934 

0.871 

5.497 

0.984 

0.934 

0.871 

5.994 

0.984 

0.934 

0.871 

6.998 

0.984 

0.933 

0.872 

7.995 

0.984 

0.933 

0.873 

9.004 

0.983 

0.932 

0.871 

9.986 

0.983 

0.932 

0.870 

10.979 

0.983 

0.931 

0.870 

11.996 

0.983 

0.931 

0.869 




p!p t j at x!L of — 

0.276 

0.292 

0.325 

0.342 

0.891 

0.913 

0.904 

0.867 

0.892 

0.912 

0.905 

0.867 

0.891 

0.912 

0.905 

0.866 

0.888 

0.910 

0.904 

0.867 

0.888 

0.909 

0.904 

0.866 

0.888 

0.909 

0.903 

0.865 

0.888 

0.910 

0.904 

0.866 

0.889 

0.910 

0.904 

0.865 

0.889 

0.910 

0.903 

0.865 

0.890 

0.911 

0.903 

0.864 

0.890 

0.912 

0.903 

0.863 

0.890 

0.910 

0.902 

0.862 

0.890 

0.910 

0.902 

0.862 

0.889 

0.909 

0.902 

0.862 

0.888 

0.909 

0.901 

0.862 


0.375 

0.424 

0.491 

0.573 

0.656 

0.794 

0.147 

0.291 

0.417 

0.421 

0.793 

0.145 

0.292 

0.413 

0.398 

0.792 

0.144 

0.294 

0.410 

0.393 

0.791 

0.144 

0.292 

0.410 

0.390 

0.790 

0.137 

0.289 

0.409 

0.393 

0.789 

0.133 

0.284 

0.411 

0.390 

0.789 

0.132 

0.283 

0.410 

0.389 

0.788 

0.134 

0.283 

0.408 

0.391 

0.786 

0.121 

0.290 

0.406 

0.390 

0.785 

0.116 

0.297 

0.403 

0.385 

0.785 

0.111 

0.296 

0.400 

0.383 

0.784 

0.107 

0.288 

0.400 

0.379 

0.783 

0.107 

0.289 

0.399 

0.378 

0.783 

0.107 

0.289 

0.398 

0.375 

0.784 

0.107 

0.281 

0.395 

0.373 
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Table 24. Concluded 


Sidewall: z/(w/ 2) = 0.296 




plp,j at x/L of — 

NPR 

0.127 

0.226 

0.292 

1.985 

0.984 

0.773 

0.872 

2.500 

0.983 

0.762 

0.874 

2.993 

0.983 

0.758 

0.873 

3.507 

0.983 

0.755 

0.873 

3.995 

0.983 

0.754 

0.873 

4.494 

0.983 

0.753 

0.872 

4.993 

0.983 

0.753 

0.873 

5.497 

0.983 

0.753 

0.873 

5.994 

0.983 

0.753 

0.873 

6.998 

0.983 

0.754 

0.874 

7.995 

0.983 

0.755 

0.874 

9.004 

0.982 

0.755 

0.873 

9.986 

0.982 

0.756 

0.873 

10.979 

0.982 

0.756 

0.872 

11.996 

0.982 

0.756 

0.872 

Sidewall: z/(w!2) = 0.000 



NPR 

0.127 

0.226 

0.292 

1.985 

0.986 

0.919 

0.872 

2.500 

0.984 

0.918 

0.873 

2.993 

0.984 

0.916 

0.873 

3.507 

0.984 

0.916 

0.872 

3.995 

0.984 

0.915 

0.872 

4.494 

0.984 

0.913 

0.871 

4.993 

0.983 

0.912 

0.872 

5.497 

0.984 

0.910 

0.871 

5.994 

0.983 

0.909 

0.872 

6.998 

0.984 

0.909 

0.872 

7.995 

0.983 

0.909 

0.872 

9.004 

0.982 

0.908 

0.871 

9.986 

0.982 

0.908 

0.871 

10.979 

0.982 

0.909 

0.871 

11.996 

0.982 

0.910 

0.871 

Sidewall: z/(w/ 2) = -0.296 

p/p, j at x/L of — 

NPR 

0.127 

0.226 

0.292 

1.985 

0.984 

0.813 

0.907 

2.500 

0.984 

0.809 

0.907 

2.993 

0.983 

0.805 

0.907 

3.507 

0.983 

0.800 

0.907 

3.995 

0.984 

0.799 

0.907 

4.494 

0.983 

0.798 

0.907 

4.993 

0.984 

0.797 

0.907 

5.497 

0.983 

0.797 

0.908 

5.994 

0.983 

0.797 

0.907 

6.998 

0.983 

0.798 

0.907 

7.995 

0.983 

0.799 

0.907 

9.004 

0.982 

0.799 

0.906 

9.986 

0.982 

0.800 

0.906 

10.979 

0.982 

0.800 

0.906 

11.996 

0.982 

0.800 

0.906 


0.391 

0.713 

0.712 

0.713 

0.713 

0.713 

0.712 

0.713 

0.712 

0.711 

0.711 

0.711 

0.709 

0.709 

0.709 

0.711 


plp, j at x/L of — 


0.391 

0.474 

0.573 

0.755 

0.937 

0.680 

0.432 

0.395 

0.504 

0.504 

0.680 

0.431 

0.392 

0.400 

0.400 

0.681 

0.431 

0.390 

0.335 

0.332 

0.680 

0.430 

0.389 

0.289 

0.284 

0.680 

0.430 

0.388 

0.257 

0.249 

0.681 

0.429 

0.383 

0.233 

0.224 

0.680 

0.429 

0.378 

0.215 

0.204 

0.680 

0.429 

0.375 

0.200 

0.185 

0.680 

0.428 

0.375 

0.189 

0.170 

0.679 

0.427 

0.364 

0.172 

0.146 

0.680 

0.425 

0.363 

0.161 

0.130 

0.679 

0.424 

0.369 

0.152 

0.118 

0.679 

0.423 

0.350 

0.148 

0.110 

0.679 

0.421 

0.353 

0.143 

0.104 

0.680 

0.421 

0.341 

0.139 

0.099 


0.391 

0.702 

0.715 

0.681 

0.653 

0.717 

0.755 

0.752 

0.750 

0.714 

0.767 

0.648 

0.675 

0.659 

0.634 

0.756 
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Table 25. Internal Static Pressure Ratios for SCF Nozzle Configuration 8 


[Hexagonal geometry at dry power, 8 v>p = 10°, and 8 v y = 10°] 


y/(w/2) = 0.074 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

1.989 

0.990 

0.988 

0.977 

0.952 

0.856 

2.510 

0.989 

0.988 

0.977 

0.952 

0.857 

2.991 

0.989 

0.987 

0.977 

0.951 

0.857 

3.488 

0.989 

0.987 

0.977 

0.951 

0.855 

4.000 

0.988 

0.987 

0.977 

0.951 

0.855 

4.485 

0.988 

0.987 

0.977 

0.950 

0.853 

5.013 

0.988 

0.986 

0.977 

0.950 

0.851 

5.505 

0.988 

0.986 

0.976 

0.949 

0.850 

5.989 

0.988 

0.986 

0.976 

0.949 

0.849 

7.004 

0.987 

0.985 

0.976 

0.948 

0.847 

7.994 

0.987 

0.985 

0.975 

0.947 

0.845 

8.996 

0.987 

0.985 

0.975 

0.947 

0.844 

9.976 

0.987 

0.985 

0.975 

0.947 

0.844 

10.986 

0.987 

0.985 

0.975 

0.947 

0.845 

11.971 

0.987 

0.984 

0.975 

0.947 

0.845 


y/(w/ 2) = 0.296 

p/Pf j at x/L of — 

NPR 0.325 


plpt j at x/L of — 


0.325 

0.350 

0.424 

0.491 

0.573 

0.656 

0.659 

0.395 

0.498 

0.449 

0.378 

0.323 

0.656 

0.395 

0.496 

0.447 

0.376 

0.322 

0.652 

0.394 

0.494 

0.445 

0.374 

0.322 

0.651 

0.392 

0.492 

0.443 

0.372 

0.322 

0.645 

0.381 

0.491 

0.441 

0.372 

0.321 

0.644 

0.379 

0.490 

0.439 

0.372 

0.321 

0.649 

0.386 

0.490 

0.437 

0.371 

0.321 

0.657 

0.392 

0.489 

0.436 

0.370 

0.320 

0.670 

0.396 

0.489 

0.437 

0.371 

0.316 

0.680 

0.386 

0.489 

0.436 

0.370 

0.314 

0.680 

0.369 

0.489 

0.435 

0.370 

0.312 

0.683 

0.371 

0.489 

0.434 

0.368 

0.314 

0.679 

0.373 

0.489 

0.434 

0.368 

0.313 

0.675 

0.373 

0.488 

0.433 

0.366 

0.313 

0.668 

0.374 

0.487 

0.432 

0.365 

0.313 


1.989 0.749 

2.510 0.757 

2.991 0.763 

3.488 0.763 

4.000 0.758 

4.485 0.753 

5.013 0.758 

5.505 0.762 

5.989 0.763 

7.004 0.760 

7.994 0.760 

8.996 0.762 

9.976 0.764 

10.986 0.763 

11.971 0.761 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

0.325 

0.342 

0.391 

0.424 

0.573 

0.838 

1.989 

0.987 

0.986 

0.969 

0.769 

0.785 

0.763 

0.815 

0.186 

0.473 

0.392 

0.789 

2.510 

0.986 

0.986 

0.969 

0.767 

0.789 

0.761 

0.806 

0.187 

0.471 

0.393 

0.626 

2.991 

0.986 

0.984 

0.968 

0.765 

0.792 

0.762 

0.800 

0.189 

0.470 

0.393 

0.525 

3.488 

0.986 

0.984 

0.969 

0.761 

0.793 

0.764 

0.800 

0.188 

0.470 

0.393 

0.450 

4.000 

0.986 

0.984 

0.969 

0.757 

0.791 

0.768 

0.798 

0.189 

0.468 

0.392 

0.392 

4.485 

0.986 

0.984 

0.968 

0.747 

0.782 

0.791 

0.799 

0.198 

0.460 

0.391 

0.350 

5.013 

0.986 

0.983 

0.968 

0.736 

0.775 

0.811 

0.807 

0.195 

0.455 

0.389 

0.313 

5.505 

0.986 

0.983 

0.967 

0.728 

0.765 

0.823 

0.814 

0.186 

0.455 

0.388 

0.285 

5.989 

0.985 

0.982 

0.967 

0.721 

0.754 

0.836 

0.822 

0.180 

0.455 

0.387 

0.262 

7.004 

0.985 

0.983 

0.967 

0.718 

0.748 

0.839 

0.832 

0.176 

0.452 

0.384 

0.224 

7.994 

0.985 

0.982 

0.966 

0.711 

0.743 

0.850 

0.836 

0.176 

0.441 

0.381 

0.196 

8.996 

0.985 

0.982 

0.966 

0.709 

0.741 

0.855 

0.835 

0.177 

0.432 

0.383 

0.174 

9.976 

0.985 

0.982 

0.966 

0.713 

0.744 

0.849 

0.834 

0.179 

0.431 

0.382 

0.157 

10.986 

0.985 

0.982 

0.966 

0.721 

0.748 

0.837 

0.832 

0.182 

0.433 

0.382 

0.142 

11.971 

0.985 

0.982 

0.966 

0.726 

0.751 

0.829 

0.829 

0.185 

0.434 

0.381 

0.130 


0.739 

0.478 

0.333 

0.325 

0.319 

0.313 

0.307 

0.302 

0.298 

0.295 

0.289 

0.284 

0.281 

0.279 

0.277 

0.276 
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Table 25. Continued 


y/(wl 2) = 0.704 

p!p t j at jc/L of — 


NPR 

0.284 

0.325 

0.358 

1.989 

0.824 

0.903 

0.804 

2.510 

0.826 

0.902 

0.804 

2.991 

0.827 

0.902 

0.802 

3.488 

0.833 

0.901 

0.801 

4.000 

0.831 

0.901 

0.799 

4.485 

0.816 

0.902 

0.801 

5.013 

0.822 

0.896 

0.801 

5.505 

0.834 

0.891 

0.799 

5.989 

0.841 

0.890 

0.797 

7.004 

0.861 

0.892 

0.794 

7.994 

0.869 

0.891 

0.791 

8.996 

0.871 

0.890 

0.791 

9.976 

0.870 

0.890 

0.790 

10.986 

0.860 

0.893 

0.791 

11.971 

0.846 

0.896 

0.791 


yliwl!) = 0.926 


NPR 

0.143 

0.209 

0.251 

0.276 

0.292 

1.989 

0.985 

0.934 

0.872 

0.893 

0.915 

2.510 

0.984 

0.933 

0.872 

0.894 

0.914 

2.991 

0.985 

0.933 

0.872 

0.893 

0.914 

3.488 

0.984 

0.932 

0.871 

0.892 

0.913 

4.000 

0.984 

0.932 

0.870 

0.891 

0.913 

4.485 

0.984 

0.932 

0.870 

0.891 

0.911 

5.013 

0.983 

0.932 

0.869 

0.890 

0.910 

5.505 

0.983 

0.931 

0.871 

0.890 

0.911 

5.989 

0.983 

0.931 

0.870 

0.890 

0.910 

7.004 

0.983 

0.930 

0.872 

0.891 

0.911 

7.994 

0.982 

0.930 

0.872 

0.892 

0.912 

8.996 

0.982 

0.929 

0.872 

0.892 

0.912 

9.976 

0.982 

0.929 

0.872 

0.891 

0.912 

10.986 

0.982 

0.928 

0.871 

0.891 

0.911 

11.971 

0.982 

0.928 

0.870 

0.890 

0.911 


p/p,j at xlL of- — 


0.325 

0.342 

0.375 

0.424 

0.491 

0.573 

0.908 

0.865 

0.792 

0.147 

0.288 

0.415 

0.908 

0.865 

0.791 

0.145 

0.290 

0.414 

0.906 

0.864 

0.789 

0.144 

0.290 

0.413 

0.905 

0.863 

0.789 

0.143 

0.290 

0.412 

0.905 

0.863 

0.788 

0.144 

0.290 

0.411 

0.904 

0.863 

0.788 

0.144 

0.288 

0.410 

0.903 

0.863 

0.787 

0.144 

0.284 

0.409 

0.904 

0.863 

0.787 

0.142 

0.280 

0.409 

0.903 

0.862 

0.786 

0.140 

0.275 

0.408 

0.903 

0.861 

0.785 

0.138 

0.270 

0.405 

0.902 

0.861 

0.783 

0.135 

0.265 

0.403 

0.902 

0.860 

0.782 

0.138 

0.271 

0.399 

0.901 

0.860 

0.782 

0.138 

0.272 

0.398 

0.901 

0.860 

0.782 

0.146 

0.277 

0.396 

0.900 

0.859 

0.781 

0.141 

0.276 

0.396 


0.656 

0.411 

0.408 

0.406 

0.405 

0.404 

0.403 

0.402 

0.401 

0.401 

0.399 

0.398 

0.394 

0.391 

0.390 

0.394 
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Table 25. Concluded 


Sidewall: z/(w/ 2) = 0.296 




plp t j at x/L of — 

NPR 

0.127 

0.226 

0.292 

1.989 

0.982 

0.763 

0.872 

2.510 

0.982 

0.759 

0.872 

2.991 

0.982 

0.757 

0.872 

3.488 

0.981 

0.754 

0.872 

4.000 

0.982 

0.749 

0.871 

4.485 

0.981 

0.745 

0.871 

5.013 

0.981 

0.743 

0.871 

5.505 

0.981 

0.742 

0.871 

5.989 

0.981 

0.742 

0.871 

7.004 

0.981 

0.743 

0.872 

7.994 

0.980 

0.744 

0.872 

8.996 

0.980 

0.745 

0.872 

9.976 

0.980 

0.746 

0.871 

10.986 

0.980 

0.746 

0.871 

11.971 

0.980 

0.745 

0.870 

Sidewall: zJ(w! 2) = 0.000 



NPR 

0.127 

0.226 

0.292 

1.989 

0.982 

0.915 

0.871 

2.510 

0.982 

0.915 

0.872 

2.991 

0.982 

0.913 

0.872 

3.488 

0.982 

0.912 

0.871 

4.000 

0.982 

0.911 

0.871 

4.485 

0.982 

0.909 

0.870 

5.013 

0.981 

0.908 

0.870 

5.505 

0.982 

0.906 

0.870 

5.989 

0.981 

0.904 

0.869 

7.004 

0.981 

0.904 

0.870 

7.994 

0.980 

0.903 

0.870 

8.996 

0.980 

0.903 

0.869 

9.976 

0.980 

0.904 

0.870 

10.986 

0.980 

0.905 

0.870 

11.971 

0.980 

0.905 

0.869 


Sidewall: zJiyv! 2) = - 0.296 


uiuv wan. 

‘ 

p/p t j at x/L 

of — 

NPR 

0.127 

0.226 

0.292 

1.989 

0.983 

0.808 

0.906 

2.510 

0.983 

0.805 

0.907 

2.991 

0.982 

0.799 

0.906 

3.488 

0.982 

0.791 

0.906 

4.000 

0.982 

0.789 

0.906 

4.485 

0.981 

0.788 

0.906 

5.013 

0.982 

0.788 

0.906 

5.505 

0.982 

0.788 

0.905 

5.989 

0.981 

0.788 

0.905 

7.004 

0.981 

0.790 

0.905 

7.994 

0.981 

0.791 

0.904 

8.996 

0.980 

0.792 

0.904 

9.976 

0.980 

0.793 

0.904 

10.986 

0.980 

0.793 

0.904 

11.971 

0.980 

0.794 

0.903 


0.391 

0.713 

0.712 

0.713 

0.712 

0.712 

0.712 

0.712 

0.712 

0.711 

0.711 

0.711 

0.710 

0.711 

0.711 

0.711 


p/Ptj at x/L of — 


0.391 

0.474 

0.573 

0.755 

0.937 

0.678 

0.431 

0.397 

0.502 

0.502 

0.680 

0.430 

0.390 

0.399 

0.399 

0.680 

0.430 

0.383 

0.335 

0.333 

0.680 

0.429 

0.379 

0.290 

0.286 

0.679 

0.428 

0.373 

0.257 

0.249 

0.679 

0.428 

0.369 

0.232 

0.227 

0.679 

0.428 

0.365 

0.213 

0.205 

0.678 

0.428 

0.360 

0.199 

0.186 

0.678 

0.427 

0.350 

0.188 

0.170 

0.678 

0.427 

0.328 

0.170 

0.146 

0.677 

0.427 

0.311 

0.158 

0.130 

0.677 

0.426 

0.299 

0.150 

0.119 

0.677 

0.427 

0.287 

0.143 

0.110 

0.676 

0.426 

0.278 

0.139 

0.104 

0.676 

0.425 

0.269 

0.136 

0.099 


0.391 

0.680 

0.680 

0.679 

0.678 

0.677 

0.679 

0.680 

0.682 

0.682 

0.683 

0.680 

0.679 

0.674 

0.647 

0.643 
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Table 26. Internal Static Pressure Ratios for SCF Nozzle Configuration 9 


[Hexagonal geometry at dry power, b vp = 10°, and 5 VJ = 20°] 


y/(w/2) = 0.074 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

2.015 

0.990 

0.988 

0.979 

0.952 

0.858 

2.497 

0.989 

0.988 

0.978 

0.952 

0.859 

3.003 

0.989 

0.987 

0.978 

0.952 

0.858 

3.522 

0.988 

0.987 

0.978 

0.952 

0.858 

4.015 

0.989 

0.988 

0.978 

0.952 

0.858 

4.508 

0.989 

0.987 

0.977 

0.951 

0.856 

5.016 

0.988 

0.987 

0.977 

0.950 

0.853 

5.520 

0.988 

0.987 

0.976 

0.950 

0.852 

6.008 

0.989 

0.987 

0.977 

0.949 

0.850 

7.007 

0.988 

0.986 

0.977 

0.949 

0.848 

9.000 

0.988 

0.986 

0.976 

0.948 

0.845 

10.042 

0.988 

0.985 

0.976 

0.948 

0.844 

11.055 

0.988 

0.985 

0.976 

0.948 

0.844 

11.593 

0.988 

0.986 

0.976 

0.948 

0.844 


y/(w/2) = 0.296 

p/p t j at xlL of — 

NPR 0.325 


pip, j at x!L of — 


0.325 

0.350 

0.424 

0.491 

0.573 

0.656 

0.648 

0.397 

0.496 

0.450 

0.373 

0.321 

0.645 

0.399 

0.494 

0.446 

0.374 

0.318 

0.645 

0.398 

0.493 

0.445 

0.373 

0.317 

0.635 

0.399 

0.492 

0.444 

0.372 

0.316 

0.636 

0.398 

0.491 

0.442 

0.372 

0.315 

0.650 

0.400 

0.489 

0.442 

0.372 

0.314 

0.670 

0.403 

0.490 

0.441 

0.372 

0.314 

0.676 

0.401 

0.490 

0.440 

0.371 

0.314 

0.683 

0.391 

0.490 

0.438 

0.369 

0.313 

0.688 

0.371 

0.489 

0.436 

0.369 

0.312 

0.686 

0.367 

0.490 

0.433 

0.367 

0.309 

0.687 

0.366 

0.489 

0.432 

0.367 

0.308 

0.683 

0.368 

0.488 

0.432 

0.366 

0.308 

0.680 

0.371 

0.488 

0.432 

0.366 

0.308 


2.015 0.749 

2.497 0.752 

3.003 0.757 

3.522 0.762 

4.015 0.763 

4.508 0.769 

5.016 0.774 

5.520 0.774 

6.008 0.772 

7.007 0.763 

9.000 0.765 

10.042 0.765 

11.055 0.769 

11.593 0.768 


y/(w/2) = 0.481 

p!p, j at xlL of — 


NPR 

0.143 

0.193 

0.242 

0.276 

0.292 

0.325 

0.342 

0.391 

0.424 

0.573 

0.838 

2.015 

0.986 

0.985 

0.968 

0.770 

0.781 

0.762 

0.818 

0.209 

0.498 

0.510 

0.508 

2.497 

0.986 

0.986 

0.969 

0.767 

0.786 

0.763 

0.810 

0.218 

0.501 

0.411 

0.411 

3.003 

0.985 

0.985 

0.968 

0.766 

0.789 

0.764 

0.803 

0.228 

0.475 

0.342 

0.339 

3.522 

0.986 

0.984 

0.968 

0.763 

0.791 

0.766 

0.802 

0.235 

0.473 

0.388 

0.317 

4.015 

0.986 

0.985 

0.969 

0.759 

0.789 

0.770 

0.805 

0.237 

0.472 

0.385 

0.313 

4.508 

0.985 

0.983 

0.968 

0.755 

0.790 

0.772 

0.806 

0.241 

0.472 

0.387 

0.312 

5.016 

0.986 

0.983 

0.968 

0.750 

0.789 

0.776 

0.801 

0.247 

0.469 

0.386 

0.311 

5.520 

0.986 

0.983 

0.967 

0.743 

0.782 

0.791 

0.805 

0.250 

0.460 

0.385 

0.310 

6.008 

0.986 

0.983 

0.967 

0.739 

0.780 

0.793 

0.808 

0.248 

0.463 

0.384 

0.310 

7.007 

0.985 

0.983 

0.967 

0.727 

0.758 

0.816 

0.830 

0.243 

0.461 

0.382 

0.309 

9.000 

0.985 

0.982 

0.966 

0.706 

0.738 

0.860 

0.834 

0.238 

0.445 

0.379 

0.302 

10.042 

0.986 

0.983 

0.966 

0.708 

0.742 

0.853 

0.832 

0.238 

0.443 

0.377 

0.297 

11.055 

0.986 

0.982 

0.966 

0.715 

0.747 

0.839 

0.831 

0.183 

0.420 

0.377 

0.288 

11.593 

0.986 

0.982 

0.966 

0.718 

0.749 

0.833 

0.830 

0.184 

0.421 

0.376 

0.282 


0.739 

0.465 

0.328 

0.322 

0.316 

0.312 

0.306 

0.301 

0.298 

0.295 

0.289 

0.282 

0.280 

0.278 

0.277 
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Table 26. Continued 


yliyvl 2) = 0.704 

p/p t j at x/L of — 


NPR 

0.284 

0.325 

0.358 

2.015 

0.816 

0.896 

0.799 

2.497 

0.824 

0.895 

0.800 

3.003 

0.827 

0.832 

0.800 

3.522 

0.844 

0.857 

0.802 

4.015 

0.864 

0.833 

0.802 

4.508 

0.879 

0.868 

0.802 

5.016 

0.867 

0.885 

0.802 

5.520 

0.847 

0.876 

0.801 

6.008 

0.851 

0.891 

0.800 

7.007 

0.866 

0.892 

0.799 

9.000 

0.868 

0.890 

0.797 

10.042 

0.864 

0.890 

0.797 

11.055 

0.856 

0.892 

0.797 

11.593 

0.849 

0.894 

0.798 


y/(w/ 2) = 0.926 

p/p,j at x/L of — 


NPR 

0.143 

0.209 

0.251 

0.276 

0.292 

0.325 

0.342 

0.375 

0.424 

0.491 

0.573 

0.656 

2.015 

0.984 

0.932 

0.865 

0.899 

0.525 

0.903 

0.863 

0.792 

0.182 

0.291 

0.418 

0.417 

2.497 

0.983 

0.930 

0.865 

0.898 

0.727 

0.903 

0.864 

0.792 

0.177 

0.287 

0.418 

0.409 

3.003 

0.982 

0.929 

0.864 

0.896 

0.740 

0.902 

0.863 

0.791 

0.173 

0.284 

0.417 

0.407 

3.522 

0.983 

0.930 

0.864 

0.894 

0.804 

0.900 

0.863 

0.789 

0.172 

0.282 

0.418 

0.403 

4.015 

0.983 

0.930 

0.864 

0.893 

0.796 

0.900 

0.862 

0.789 

0.170 

0.280 

0.416 

0.401 

4.508 

0.983 

0.929 

0.864 

0.892 

0.838 

0.900 

0.861 

0.788 

0.167 

0.278 

0.415 

0.402 

5.016 

0.982 

0.928 

0.864 

0.892 

0.871 

0.899 

0.862 

0.787 

0.165 

0.277 

0.413 

0.402 

5.520 

0.982 

0.928 

0.864 

0.891 

0.873 

0.900 

0.861 

0.787 

0.162 

0.277 

0.412 

0.401 

6.008 

0.982 

0.928 

0.865 

0.891 

0.900 

0.900 

0.861 

0.786 

0.157 

0.275 

0.410 

0.384 

7.007 

0.981 

0.927 

0.865 

0.891 

0.860 

0.900 

0.860 

0.785 

0.150 

0.274 

0.408 

0.388 

9.000 

0.981 

0.927 

0.866 

0.891 

0.913 

0.898 

0.859 

0.784 

0.135 

0.273 

0.404 

0.374 

10.042 

0.981 

0.926 

0.866 

0.890 

0.907 

0.898 

0.859 

0.783 

0.129 

0.271 

0.402 

0.373 

11.055 

0.981 

0.926 

0.865 

0.889 

0.896 

0.897 

0.859 

0.783 

0.118 

0.273 

0.400 

0.371 

11.593 

0.980 

0.926 

0.864 

0.888 

0.895 

0.898 

0.859 

0.783 

0.118 

0.273 

0.399 

0.370 
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Table 26. Concluded 


Sidewall: zJ(wt 2) = 0.296 

p/Ptj at x/L of — 


NPR 

0.127 

0.226 

0.292 

2.015 

0.978 

0.755 

0.870 

2.497 

0.979 

0.751 

0.870 

3.003 

0.979 

0.745 

0.869 

3.522 

0.978 

0.738 

0.869 

4.015 

0.978 

0.732 

0.869 

4.508 

0.977 

0.730 

0.869 

5.016 

0.978 

0.729 

0.869 

5.520 

0.978 

0.729 

0.870 

6.008 

0.978 

0.729 

0.869 

7.007 

0.977 

0.730 

0.869 

9.000 

0.977 

0.732 

0.870 

10.042 

0.977 

0.733 

0.870 

11.055 

0.977 

0.734 

0.869 

11.593 

0.976 

0.733 

0.869 

Sidewall: z/(yv/2) = 0.000 
NPR 0.127 

0.226 

0.292 

2.015 

0.981 

0.911 

0.867 

2.497 

0.979 

0.909 

0.870 

3.003 

0.979 

0.909 

0.871 

3.522 

0.979 

0.908 

0.870 

4.015 

0.979 

0.907 

0.870 

4.508 

0.979 

0.905 

0.869 

5.016 

0.978 

0.903 

0.868 

5.520 

0.978 

0.901 

0.868 

6.008 

0.978 

0.900 

0.868 

7.007 

0.977 

0.898 

0.868 

9.000 

0.977 

0.897 

0.868 

10.042 

0.976 

0.897 

0.868 

11.055 

0.976 

0.898 

0.868 

11.593 

0.976 

0.899 

0.868 

Sidewall: z/(w/ 2) = -0.296 
NPR 0.127 

Pbtj 1 
0.226 

at x/L of — 
0.292 

2.015 

0.979 

0.793 

0.905 

2.497 

0.979 

0.789 

0.904 

3.003 

0.979 

0.786 

0.904 

3.522 

0.979 

0.782 

0.904 

4.015 

0.980 

0.780 

0.904 

4.508 

0.978 

0.778 

0.904 

5.016 

0.978 

0.777 

0.904 

5.520 

0.978 

0.777 

0.904 

6.008 

0.978 

0.777 

0.904 

7.007 

0.978 

0.778 

0.902 

9.000 

0.977 

0.782 

0.903 

10.042 

0.977 

0.784 

0.903 

11.055 

0.977 

0.785 

0.903 

11.593 

0.977 

0.785 

0.903 


0.391 

0.711 

0.711 

0.711 

0.710 

0.710 

0.710 

0.710 

0.710 

0.709 

0.709 

0.709 

0.709 

0.709 

0.709 


plp t j at x/L of — 


0.391 

0.474 

0.573 

0.755 

0.937 

0.679 

0.427 

0.394 

0.494 

0.494 

0.680 

0.427 

0.387 

0.400 

0.399 

0.680 

0.427 

0.382 

0.334 

0.331 

0.678 

0.426 

0.378 

0.288 

0.282 

0.679 

0.426 

0.373 

0.256 

0.248 

0.678 

0.426 

0.367 

0.232 

0.225 

0.679 

0.425 

0.361 

0.214 

0.203 

0.678 

0.425 

0.359 

0.200 

0.183 

0.678 

0.425 

0.352 

0.189 

0.168 

0.677 

0.426 

0.336 

0.172 

0.146 

0.676 

0.424 

0.321 

0.154 

0.118 

0.676 

0.422 

0.313 

0.148 

0.109 

0.675 

0.422 

0.296 

0.145 

0.103 

0.675 

0.421 

0.294 

0.143 

0.100 


0.391 

0.523 

0.424 

0.352 

0.300 

0.263 

0.236 

0.211 

0.192 

0.176 

0.151 

0.118 

0.106 

0.096 

0.092 
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Table 27. Internal Static Pressure Ratios for SCF Nozzle Configuration 10 
[Hexagonal geometry at afterburning power, 8 vp = 0°, and 8 V> , = 0°] 

y/(w/ 2) = 0.074 

pipt j at x/L of — 


NPR 

0.143 

0.193 

0.234 

0.259 

0.276 

0.300 

0.325 

0.408 

0.491 

0.573 

0.656 

0.739 

2.004 

0.920 

0.875 

0.630 

0.228 

0.319 

0.387 

0.426 

0.430 

0.310 

0.256 

0.473 

0.524 

2.496 

0.919 

0.875 

0.633 

0.227 

0.319 

0.384 

0.428 

0.389 

0.311 

0.257 

0.257 

0.405 

2.983 

0.918 

0.876 

0.639 

0.225 

0.324 

0.382 

0.430 

0.352 

0.312 

0.257 

0.258 

0.232 

3.505 

0.918 

0.876 

0.655 

0.223 

0.329 

0.381 

0.434 

0.342 

0.313 

0.258 

0.258 

0.231 

4.001 

0.918 

0.875 

0.664 

0.222 

0.329 

0.381 

0.435 

0.338 

0.313 

0.258 

0.258 

0.231 

4.487 

0.917 

0.874 

0.666 

0.227 

0.329 

0.380 

0.437 

0.339 

0.314 

0.259 

0.258 

0.231 

5.000 

0.917 

0.875 

0.668 

0.227 

0.326 

0.381 

0.437 

0.336 

0.314 

0.258 

0.258 

0.231 

5.497 

0.917 

0.874 

0.668 

0.229 

0.324 

0.379 

0.436 

0.336 

0.314 

0.258 

0.258 

0.231 

5.994 

0.917 

0.874 

0.669 

0.233 

0.322 

0.377 

0.435 

0.336 

0.314 

0.258 

0.257 

0.231 

6.209 

0.916 

0.873 

0.670 

0.232 

0.321 

0.377 

0.435 

0.336 

0.314 

0.258 

0.257 

0.231 


y/(w/ 2) = 0.296 

p/Ptj at x/L of — 
NPR 0.193 0.242 


2.004 0.861 0.681 

2.496 0.861 0.682 

2.983 0.862 0.687 

3.505 0.861 0.693 

4.001 0.861 0.691 

4.487 0.860 0.681 

5.000 0.860 0.684 

5.497 0.860 0.684 

5.994 0.859 0.682 

6.209 0.859 0.683 



NPR 

0.143 

0.209 

0.234 

0.259 

0.276 

0.300 

0.325 

0.408 

0.573 

0.739 

2.004 

0.906 

0.711 

0.666 

0.623 

0.577 

0.207 

0.249 

0.380 

0.315 

0.509 

2.496 

0.907 

0.712 

0.667 

0.628 

0.578 

0.208 

0.249 

0.380 

0.310 

0.386 

2.983 

0.906 

0.712 

0.669 

0.628 

0.578 

0.208 

0.248 

0.381 

0.311 

0.277 

3.505 

0.907 

0.713 

0.670 

0.630 

0.578 

0.208 

0.247 

0.381 

0.311 

0.215 

4.001 

0.907 

0.714 

0.671 

0.632 

0.579 

0.209 

0.247 

0.381 

0.311 

0.204 

4.487 

0.906 

0.709 

0.683 

0.646 

0.577 

0.205 

0.242 

0.382 

0.311 

0.200 

5.000 

0.906 

0.716 

0.675 

0.639 

0.581 

0.207 

0.245 

0.382 

0.311 

0.198 

5.497 

0.906 

0.716 

0.677 

0.642 

0.582 

0.207 

0.244 

0.382 

0.311 

0.197 

5.994 

0.905 

0.715 

0.682 

0.648 

0.582 

0.205 

0.242 

0.381 

0.311 

0.196 

6.209 

0.905 

0.715 

0.682 

0.649 

0.583 

0.205 

0.242 

0.381 

0.311 

0.196 
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Table 27. Continued 


y/(w/2) = 0.704 

p/Ptj at x/L of — 


NPR 

0.209 

0.242 

0.276 

0.309 









2.004 

0.630 

0.859 

0.808 

0.105 









2.496 

0.633 

0.853 

0.808 

0.104 









2.983 

0.635 

0.849 

0.809 

0.105 









3.505 

0.637 

0.847 

0.809 

0.105 









4.001 

0.640 

0.847 

0.809 

0.104 









4.487 

0.646 

0.810 

0.813 

0.106 









5.000 

0.645 

0.841 

0.808 

0.104 









5.497 

0.648 

0.836 

0.808 

0.104 









5.994 

0.650 

0.818 

0.810 

0.105 









6.209 

0.651 

0.817 

0.810 

0.105 









y/(w/2) = 0.926 






P/Ptj i 

at x/L of — 






NPR 

0.143 

0.185 

0.209 

0.242 

0.276 

0.300 

0.325 

0.358 

0.408 

0.491 

0.573 

0.656 

2.004 

0.608 

0.780 

0.807 

0.882 

0.799 

0.711 

0.088 

0.111 

0.197 

0.396 

0.479 

0.482 

2.496 

0.609 

0.782 

0.808 

0.878 

0.799 

0.711 

0.088 

0.110 

0.197 

0.395 

0.387 

0.390 

2.983 

0.610 

0.783 

0.807 

0.877 

0.799 

0.711 

0.087 

0.110 

0.196 

0.395 

0.328 

0.318 

3.505 

0.612 

0.783 

0.807 

0.877 

0.800 

0.712 

0.086 

0.110 

0.195 

0.396 

0.303 

0.267 

4.001 

0.612 

0.783 

0.807 

0.875 

0.800 

0.711 

0.085 

0.110 

0.195 

0.397 

0.292 

0.240 

4.487 

0.608 

0.771 

0.805 

0.884 

0.806 

0.713 

0.085 

0.110 

0.195 

0.398 

0.286 

0.221 

5.000 

0.600 

0.789 

0.806 

0.872 

0.801 

0.711 

0.085 

0.110 

0.193 

0.397 

0.282 

0.206 

5.497 

0.600 

0.789 

0.805 

0.872 

0.801 

0.711 

0.085 

0.110 

0.193 

0.397 

0.280 

0.195 

5.994 

0.615 

0.786 

0.808 

0.871 

0.802 

0.711 

0.085 

0.110 

0.192 

0.398 

0.278 

0.188 

6.209 

0.614 

0.786 

0.808 

0.871 

0.802 

0.711 

0.085 

0.110 

0.192 

0.399 

0.278 

0.185 
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Table 27. Concluded 


Sidewall: zJ{w/2) = 0.296 

p/Ptj at x!L of — 


NPR 

0.127 

0.226 

0.292 

0.391 





2.004 

0.920 

0.369 

0.587 

0.430 





2.496 

0.921 

0.357 

0.598 

0.430 





2.983 

0.921 

0.355 

0.595 

0.430 





3.505 

0.920 

0.358 

0.578 

0.431 





4.001 

0.920 

0.341 

0.601 

0.429 





4.487 

0.920 

0.332 

0.607 

0.429 





5.000 

0.920 

0.329 

0.603 

0.428 





5.497 

0.919 

0.323 

0.599 

0.428 





5.994 

0.920 

0.314 

0.595 

0.428 





6.209 

0.919 

0.311 

0.597 

0.427 





Sidewall: zJ(w/ 2) = 0.000 



p/p t j at x!L of — 




NPR 

0.127 

0.226 

0.292 

0.391 

0.474 

0.573 

0.755 

0.937 

2.004 

0.922 

0.752 

0.484 

0.468 

0.319 

0.359 

0.508 

0.510 

2.496 

0.921 

0.750 

0.480 

0.469 

0.318 

0.192 

0.429 

0.407 

2.983 

0.922 

0.749 

0.479 

0.471 

0.318 

0.193 

0.274 

0.373 

3.505 

0.922 

0.750 

0.480 

0.471 

0.317 

0.193 

0.242 

0.301 

4.001 

0.922 

0.749 

0.479 

0.470 

0.317 

0.193 

0.241 

0.267 

4.487 

0.921 

0.748 

0.479 

0.470 

0.317 

0.194 

0.241 

0.228 

5.000 

0.921 

0.748 

0.482 

0.470 

0.316 

0.194 

0.241 

0.176 

5.497 

0.921 

0.747 

0.483 

0.469 

0.315 

0.194 

0.241 

0.144 

5.994 

0.921 

0.748 

0.483 

0.469 

0.315 

0.194 

0.241 

0.131 

6.209 

0.921 

0.747 

0.483 

0.469 

0.315 

0.193 

0.241 

0.128 

Sidewall: z/(w/ 2) =-0.296 

plp,j at x/L of — 






NPR 

0.127 

0.226 

0.292 

0.391 





2.004 

0.918 

0.381 

0.564 

0.435 





2.496 

0.919 

0.344 

0.589 

0.431 





2.983 

0.919 

0.325 

0.596 

0.430 





3.505 

0.920 

0.310 

0.600 

0.429 





4.001 

0.919 

0.305 

0.603 

0.430 





4.487 

0.919 

0.307 

0.603 

0.431 





5.000 

0.919 

0.308 

0.603 

0.431 





5.497 

0.919 

0.309 

0.601 

0.431 





5.994 

0.919 

0.312 

0.596 

0.432 





6.209 

0.918 

0.314 

0.591 

0.432 
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y/(w/2) 


y/(w/ 2) 


yl(wl 2) 


Table 28. Internal Static Pressure Ratios for SCF Nozzle Configuration 1 1 
[Hexagonal geometry at afterburning power, 8 vp = 0°, and 8 V >y - 10°] 








p/p t j at x/L of — 






NPR 

0.143 

0.193 

0.234 

0.259 

0.276 

0.300 

0.325 

0.408 

0.491 

0.573 

0.656 

0.739 

2.018 

0.921 

0.876 

0.630 

0.220 

0.322 

0.387 

0.424 

0.425 

0.310 

0.257 

0.468 

0.523 

2.494 

0.920 

0.876 

0.631 

0.214 

0.323 

0.386 

0.425 

0.389 

0.311 

0.257 

0.255 

0.405 

3.007 

0.919 

0.876 

0.644 

0.217 

0.325 

0.385 

0.427 

0.352 

0.312 

0.258 

0.256 

0.233 

3.515 

0.919 

0.876 

0.662 

0.215 

0.329 

0.387 

0.429 

0.342 

0.311 

0.259 

0.256 

0.231 

4.009 

0.919 

0.876 

0.670 

0.219 

0.326 

0.387 

0.432 

0.339 

0.311 

0.259 

0.256 

0.231 

4.512 

0.919 

0.876 

0.672 

0.220 

0.324 

0.386 

0.433 

0.337 

0.312 

0.259 

0.255 

0.231 

5.007 

0.918 

0.876 

0.670 

0.221 

0.323 

0.385 

0.433 

0.337 

0.313 

0.259 

0.255 

0.231 

5.507 

0.918 

0.875 

0.676 

0.222 

0.321 

0.383 

0.433 

0.336 

0.313 

0.259 

0.255 

0.231 

6.013 

0.917 

0.875 

0.676 

0.220 

0.319 

0.381 

0.432 

0.336 

0.313 

0.259 

0.255 

0.231 

6.199 

0.918 

0.875 

0.676 

0.219 

0.319 

0.380 

0.431 

0.336 

0.313 

0.259 

0.254 

0.231 

= 0.296 

plp, j at x/L of — 











NPR 

0.193 

0.242 











2.018 

0.863 

0.684 











2.494 

0.864 

0.686 











3.007 

0.864 

0.686 











3.515 

0.864 

0.692 











4.009 

0.864 

0.686 











4.512 

0.864 

0.682 











5.007 

0.863 

0.683 











5.507 

0.863 

0.686 











6.013 

0.863 

0.687 











6.199 

0.862 

0.688 











= 0.481 





P/P,j 

at xlL of— 







NPR 

0.143 

0.209 

0.234 

0.259 

0.276 

0.300 

0.325 

0.408 

0.573 

0.739 



2.018 

0.909 

0.710 

0.662 

0.638 

0.605 

0.199 

0.248 

0.387 

0.310 

0.508 



2.494 

0.910 

0.711 

0.663 

0.638 

0.605 

0.201 

0.249 

0.388 

0.309 

0.384 



3.007 

0.909 

0.711 

0.665 

0.641 

0.608 

0.200 

0.249 

0.390 

0.309 

0.274 



3.515 

0.910 

0.719 

0.672 

0.637 

0.592 

0.203 

0.249 

0.389 

0.310 

0.212 



4.009 

0.910 

0.719 

0.674 

0.642 

0.593 

0.203 

0.248 

0.390 

0.310 

0.200 



4.512 

0.910 

0.719 

0.677 

0.645 

0.594 

0.203 

0.247 

0.390 

0.310 

0.196 



5.007 

0.911 

0.720 

0.678 

0.648 

0.594 

0.202 

0.246 

0.391 

0.311 

0.193 



5.507 

0.910 

0.723 

0.678 

0.648 

0.595 

0.201 

0.245 

0.391 

0.311 

0.192 



6.013 

0.910 

0.723 

0.680 

0.650 

0.595 

0.201 

0.245 

0.391 

0.311 

0.191 



6.199 

0.909 

0.723 

0.681 

0.651 

0.595 

0.200 

0.245 

0.391 

0.310 

0.191 




50 



Table 28. Continued 


y/(w/ 2 ) = 0.704 

p/pij at x!L of — 


NPR 

0.209 

0.242 

0.276 

0.309 









2.018 

0.683 

0.896 

0.801 

0.105 









2.494 

0.686 

0.898 

0.800 

0.105 









3.007 

0.694 

0.896 

0.799 

0.105 









3.515 

0.677 

0.889 

0.801 

0.103 









4.009 

0.680 

0.888 

0.800 

0.103 









4.512 

0.682 

0.888 

0.800 

0.102 









5.007 

0.682 

0.887 

0.800 

0.102 









5.507 

0.683 

0.887 

0.800 

0.102 









6.013 

0.684 

0.885 

0.800 

0.103 









6.199 

0.684 

0.884 

0.800 

0.102 









y ( w / 2 ) = 0.926 






p/p t j at x/L of — 






NPR 

0.143 

0.185 

0.209 

0.242 

0.276 

0.300 

0.325 

0.358 

0.408 

0.491 

0.573 

0.656 

2.018 

0.648 

0.794 

0.815 

0.869 

0.806 

0.722 

0.090 

0.115 

0.202 

0.401 

0.473 

0.479 

2.494 

0.645 

0.794 

0.816 

0.877 

0.807 

0.721 

0.088 

0.115 

0.202 

0.402 

0.386 

0.390 

3.007 

0.644 

0.794 

0.814 

0.883 

0.810 

0.722 

0.088 

0.114 

0.202 

0.403 

0.326 

0.312 

3.515 

0.669 

0.793 

0.818 

0.889 

0.812 

0.724 

0.088 

0.114 

0.201 

0.405 

0.303 

0.266 

4.009 

0.670 

0.793 

0.819 

0.888 

0.812 

0.724 

0.088 

0.115 

0.200 

0.406 

0.293 

0.239 

4.512 

0.670 

0.794 

0.816 

0.885 

0.812 

0.724 

0.088 

0.115 

0.200 

0.406 

0.287 

0.220 

5.007 

0.670 

0.795 

0.816 

0.882 

0.812 

0.723 

0.087 

0.115 

0.199 

0.406 

0.283 

0.206 

5.507 

0.670 

0.796 

0.816 

0.878 

0.812 

0.724 

0.087 

0.115 

0.198 

0.407 

0.281 

0.196 

6.013 

0.671 

0.796 

0.816 

0.876 

0.812 

0.724 

0.087 

0.115 

0.197 

0.408 

0.279 

0.188 

6.199 

0.673 

0.795 

0.816 

0.876 

0.812 

0.723 

0.087 

0.115 

0.197 

0.408 

0.279 

0.185 
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Table 28. Concluded 


Sidewall: z/(wl 2) = 0.296 




P/Ptj 

at xlL of — 






NPR 

0.127 

0.226 

0.292 

0.391 





2.018 

0.930 

0.391 

0.605 

0.437 





2.494 

0.931 

0.387 

0.607 

0.437 





3.007 

0.931 

0.386 

0.607 

0.436 





3.515 

0.930 

0.388 

0.603 

0.437 





4.009 

0.930 

0.393 

0.595 

0.437 





4.512 

0.931 

0.395 

0.591 

0.437 





5.007 

0.931 

0.385 

0.594 

0.436 





5.507 

0.931 

0.372 

0.600 

0.436 





6.013 

0.930 

0.364 

0.602 

0.435 





6.199 

0.930 

0.361 

0.603 

0.435 





Sidewall: zJ{w! 2) = 0.000 



p/p t j at x!L of — 




NPR 

0.127 

0.226 

0.292 

0.391 

0.474 

0.573 

0.755 

0.937 

2.018 

0.932 

0.762 

0.500 

0.474 

0.321 

0.352 

0.502 

0.505 

2.494 

0.932 

0.762 

0.499 

0.473 

0.320 

0.194 

0.425 

0.407 

3.007 

0.933 

0.762 

0.501 

0.474 

0.319 

0.195 

0.259 

0.368 

3.515 

0.932 

0.760 

0.503 

0.473 

0.318 

0.195 

0.242 

0.301 

4.009 

0.932 

0.760 

0.506 

0.473 

0.318 

0.195 

0.241 

0.268 

4.512 

0.932 

0.759 

0.507 

0.472 

0.318 

0.196 

0.241 

0.230 

5.007 

0.933 

0.760 

0.508 

0.473 

0.317 

0.196 

0.241 

0.178 

5.507 

0.932 

0.759 

0.507 

0.473 

0.317 

0.196 

0.242 

0.144 

6.013 

0.932 

0.758 

0.508 

0.473 

0.317 

0.196 

0.242 

0.130 

6.199 

0.932 

0.759 

0.507 

0.473 

0.316 

0.196 

0.242 

0.128 

Sidewall: zKw! 2) = - 0.296 

p/p t j at x!L of — 






NPR 

0.127 

0.226 

0.292 

0.391 





2.018 

0.930 

0.406 

0.578 

0.442 





2.494 

0.930 

0.406 

0.576 

0.444 





3.007 

0.930 

0.411 

0.575 

0.444 





3.515 

0.930 

0.423 

0.571 

0.444 





4.009 

0.930 

0.424 

0.572 

0.444 





4.512 

0.930 

0.373 

0.582 

0.443 





5.007 

0.930 

0.327 

0.584 

0.441 





5.507 

0.929 

0.315 

0.589 

0.440 





6.013 

0.929 

0.312 

0.588 

0.440 





6.199 

0.929 

0.313 

0.587 

0.440 
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y(w/2> 


y/(w/ 2 ) 


y(w/2) 


Table 29. Internal Static Pressure Ratios for SCF Nozzle Configuration 12 
[Hexagonal geometry at afterburning power, b vp = 0°, and 8 V ^ - 20°] 


= 0.074 






P/Ptj 

at x/L of — 






NPR 

0.143 

0.193 

0.234 

0.259 

0.276 

0.300 

0.325 

0.408 

0.491 

0.573 

0.656 

0.739 

2.015 

0.922 

0.875 

0.627 

0.203 

0.334 

0.396 

0.424 

0.373 

0.308 

0.257 

0.461 

0.521 

2.503 

0.923 

0.878 

0.628 

0.204 

0.334 

0.397 

0.426 

0.375 

0.310 

0.258 

0.246 

0.399 

3.017 

0.921 

0.878 

0.627 

0.207 

0.332 

0.396 

0.428 

0.376 

0.311 

0.258 

0.247 

0.232 

3.533 

0.920 

0.877 

0.628 

0.209 

0.331 

0.393 

0.429 

0.377 

0.310 

0.258 

0.246 

0.231 

4.005 

0.921 

0.877 

0.631 

0.209 

0.331 

0.387 

0.430 

0.377 

0.311 

0.258 

0.246 

0.230 

4.492 

0.920 

0.875 

0.637 

0.209 

0.329 

0.385 

0.430 

0.377 

0.311 

0.258 

0.246 

0.230 

5.016 

0.919 

0.876 

0.641 

0.209 

0.322 

0.386 

0.431 

0.377 

0.310 

0.257 

0.247 

0.230 

= 0.296 

p/Ptj at x/L of — 











NPR 

0.193 

0.242 











2.015 

0.865 

0.686 











2.503 

0.865 

0.683 











3.017 

0.865 

0.680 











3.533 

0.864 

0.679 











4.005 

0.864 

0.679 











4.492 

0.864 

0.683 











5.016 

0.863 

0.685 











= 0.48 1 





plPtj at x/L of — 







NPR 

0.143 

0.209 

0.234 

0.259 

0.276 

0.300 

0.325 

0.408 

0.573 

0.739 



2.015 

0.912 

0.717 

0.668 

0.650 

0.626 

0.188 

0.244 

0.392 

0.309 

0.510 



2.503 

0.914 

0.721 

0.670 

0.652 

0.626 

0.186 

0.246 

0.393 

0.308 

0.374 



3.017 

0.913 

0.721 

0.674 

0.653 

0.625 

0.187 

0.246 

0.394 

0.308 

0.274 



3.533 

0.913 

0.722 

0.677 

0.656 

0.626 

0.187 

0.246 

0.395 

0.308 

0.208 



4.005 

0.913 

0.723 

0.679 

0.659 

0.625 

0.188 

0.245 

0.395 

0.308 

0.196 



4.492 

0.912 

0.723 

0.681 

0.660 

0.623 

0.188 

0.245 

0.395 

0.308 

0.191 



5.016 

0.913 

0.725 

0.683 

0.662 

0.622 

0.188 

0.244 

0.396 

0.308 

0.189 
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Table 29. Continued 


y/(w/2) = 0.704 

plp t J at xlL of — 


NPR 

0.209 

0.242 

0.276 

0.309 









2.015 

0.746 

0.908 

0.794 

0.102 









2.503 

0.753 

0.906 

0.795 

0.103 









3.017 

0.755 

0.905 

0.794 

0.103 









3.533 

0.758 

0.904 

0.792 

0.102 









4.005 

0.759 

0.902 

0.792 

0.102 









4.492 

0.757 

0.900 

0.791 

0.103 









5.016 

0.754 

0.899 

0.791 

0.103 









yl(w/2) = 0.926 






p/p, j at xlL of— 






NPR 

0.143 

0.185 

0.209 

0.242 

0.276 

0.300 

0.325 

0.358 

0.408 

0.491 

0.573 

0.656 

2.015 

0.670 

0.806 

0.824 

0.873 

0.818 

0.735 

0.093 

0.117 

0.202 

0.405 

0.472 

0.481 

2.503 

0.673 

0.809 

0.826 

0.876 

0.821 

0.736 

0.091 

0.116 

0.202 

0.406 

0.383 

0.388 

3.017 

0.672 

0.810 

0.827 

0.880 

0.823 

0.736 

0.091 

0.116 

0.201 

0.408 

0.324 

0.308 

3.533 

0.673 

0.810 

0.829 

0.882 

0.823 

0.736 

0.090 

0.115 

0.201 

0.409 

0.301 

0.264 

4.005 

0.671 

0.810 

0.829 

0.886 

0.824 

0.736 

0.089 

0.115 

0.201 

0.410 

0.291 

0.239 

4.492 

0.671 

0.810 

0.829 

0.887 

0.824 

0.736 

0.089 

0.115 

0.200 

0.410 

0.285 

0.222 

5.016 

0.670 

0.811 

0.829 

0.889 

0.824 

0.735 

0.089 

0.115 

0.199 

0.411 

0.282 

0.207 



Table 29. Concluded 


Sidewall: z/(w/2) = 0.296 

plptj at x!L of — 


NPR 

0.127 

0.226 

0.292 

0.391 





2.015 

0.938 

0.406 

0.620 

0.442 





2.503 

0.938 

0.402 

0.623 

0.443 





3.017 

0.938 

0.400 

0.623 

0.442 





3.533 

0.940 

0.405 

0.617 

0.442 





4.005 

0.939 

0.409 

0.611 

0.442 





4.492 

0.939 

0.404 

0.610 

0.441 





5.016 

0.938 

0.389 

0.613 

0.440 





Sidewall: zJ{w! 2) = 0.000 



pip, j at x/L of — 




NPR 

0.127 

0.226 

0.292 

0.391 

0.474 

0.573 

0.755 

0.937 

2.015 

0.940 

0.772 

0.517 

0.479 

0.322 

0.350 

0.501 

0.505 

2.503 

0.942 

0.773 

0.515 

0.478 

0.322 

0.196 

0.419 

0.406 

3.017 

0.940 

0.772 

0.515 

0.479 

0.322 

0.197 

0.253 

0.362 

3.533 

0.940 

0.770 

0.519 

0.478 

0.321 

0.197 

0.241 

0.299 

4.005 

0.940 

0.770 

0.521 

0.478 

0.320 

0.197 

0.241 

0.269 

4.492 

0.940 

0.768 

0.524 

0.477 

0.320 

0.197 

0.241 

0.231 

5.016 

0.940 

0.768 

0.526 

0.477 

0.319 

0.197 

0.242 

0.175 

Sidewall: z/(wl 2) = - 0.296 

p/ptj at x/L of— 






NPR 

0.127 

0.226 

0.292 

0.391 





2.015 

0.938 

0.420 

0.594 

0.448 





2.503 

0.938 

0.410 

0.596 

0.446 





3.017 

0.939 

0.333 

0.610 

0.442 





3.533 

0.938 

0.319 

0.613 

0.442 





4.005 

0.938 

0.320 

0.615 

0.443 





4.492 

0.937 

0.334 

0.617 

0.444 





5.016 

0.938 

0.358 

0.620 

0.445 






55 



Table 30. Internal Static Pressure Ratios for SCF Nozzle Configuration 13 
[Hexagonal geometry at afterburning power, 8 v p = 10°, and 8 V ^ = 0°] 


y/(w/ 2) 


y/(w/2) 


y/(w/2) 


= 0.074 






P'Ptj 

at x/L of — 





NPR 

0.143 

0.193 

0.242 

0.276 

0.304 

0.329 

0.350 

0.424 

0.491 

0.573 

0.656 

2.006 

0.901 

0.798 

0.170 

0.375 

0.444 

0.455 

0.437 

0.404 

0.455 

0.495 

0.507 

2.493 

0.901 

0.797 

0.165 

0.340 

0.408 

0.429 

0.412 

0.358 

0.321 

0.405 

0.417 

2.996 

0.900 

0.796 

0.167 

0.335 

0.408 

0.433 

0.415 

0.359 

0.322 

0.396 

0.388 

3.503 

0.900 

0.795 

0.169 

0.333 

0.407 

0.435 

0.417 

0.359 

0.323 

0.394 

0.378 

3.998 

0.900 

0.794 

0.172 

0.330 

0.405 

0.437 

0.419 

0.360 

0.323 

0.394 

0.374 

4.497 

0.900 

0.793 

0.173 

0.330 

0.402 

0.438 

0.420 

0.360 

0.323 

0.392 

0.372 

5.012 

0.899 

0.791 

0.170 

0.329 

0.398 

0.438 

0.420 

0.360 

0.323 

0.391 

0.371 

5.496 

0.899 

0.790 

0.165 

0.330 

0.394 

0.438 

0.421 

0.360 

0.323 

0.390 

0.371 

6.002 

0.898 

0.788 

0.161 

0.331 

0.391 

0.437 

0.422 

0.361 

0.323 

0.389 

0.371 

6.173 

0.898 

0.788 

0.160 

0.330 

0.391 

0.437 

0.422 

0.361 

0.324 

0.388 

0.371 

= 0.296 

p/p 

t j at x/L 

of — 










NPR 

0.329 











2.006 

0.412 











2.493 

0.384 











2.996 

0.384 











3.503 

0.385 











3.998 

0.386 











4.497 

0.386 











5.012 

0.387 











5.496 

0.386 











6.002 

0.386 











6.173 

0.385 











= 0.481 






p/Ptj at x/L of — 





NPR 

0.143 

0. 193 

0.242 

0.284 

0.304 

0.329 

0.350 

0.391 

0.424 

0.573 

0.739 

2.006 

0.887 

0.732 

0.622 

0.214 

0.289 

0.331 

0.373 

0.416 

0.421 

0.504 

0.503 

2.493 

0.887 

0.732 

0.627 

0.178 

0.227 

0.264 

0.389 

0.389 

0.361 

0.381 

0.401 

2.996 

0.886 

0.731 

0.632 

0.178 

0.227 

0.263 

0.387 

0.390 

0.362 

0.371 

0.351 

3.503 

0.886 

0.731 

0.638 

0.178 

0.226 

0.261 

0.385 

0.389 

0.362 

0.369 

0.331 

3.998 

0.886 

0.731 

0.643 

0.177 

0.225 

0.259 

0.383 

0.390 

0.363 

0.368 

0.319 

4.497 

0.885 

0.731 

0.648 

0.177 

0.224 

0.258 

0.381 

0.390 

0.363 

0.368 

0.313 

5.012 

0.885 

0.733 

0.653 

0.176 

0.222 

0.257 

0.379 

0.389 

0.364 

0.368 

0.308 

5.496 

0.885 

0.735 

0.656 

0.175 

0.221 

0.256 

0.376 

0.389 

0.364 

0.368 

0.306 

6.002 

0.885 

0.738 

0.658 

0.173 

0.219 

0.256 

0.375 

0.389 

0.364 

0.368 

0.304 

6.173 

0.884 

0.739 

0.659 

0.174 

0.219 

0.255 

0.374 

0.389 

0.364 

0.368 

0.304 


56 



Table 30. Continued 


y/(w/2) = 0.704 

p/p,j at x!L of — 


NPR 

0.284 

0.329 

0.358 

2.006 

0.659 

0.294 

0.301 

2.493 

0.657 

0.168 

0.213 

2.996 

0.657 

0.170 

0.213 

3.503 

0.657 

0.171 

0.212 

3.99B 

0.657 

0.172 

0.212 

4.497 

0.657 

0.172 

0.211 

5.012 

0.656 

0.172 

0.210 

5.496 

0.656 

0.172 

0.210 

6.002 

0.656 

0.172 

0.210 

6.173 

0.655 

0.172 

0.209 


y/(wl2) = 0.926 


NPR 

0.143 

0.193 

0.242 

0.267 

2.006 

0.602 

0.831 

0.871 

0.795 

2.493 

0.607 

0.833 

0.872 

0.795 

2.996 

0.614 

0.834 

0.872 

0.795 

3.503 

0.619 

0.835 

0.871 

0.794 

3.998 

0.625 

0.835 

0.872 

0.794 

4.497 

0.629 

0.836 

0.872 

0.794 

5.012 

0.632 

0.836 

0.872 

0.794 

5.496 

0.635 

0.836 

0.871 

0.793 

6.002 

0.636 

0.836 

0.871 

0.793 

6.173 

0.637 

0.836 

0.871 

0.793 


pip, j at x/L of — 


0.292 

0.329/ 

0.358 

0.375 

0.684 

0.330 

0.316 

0.321 

0.684 

0.103 

0.119 

0.141 

0.684 

0.101 

0.119 

0.141 

0.683 

0.100 

0.119 

0.141 

0.683 

0.100 

0.120 

0.141 

0.683 

0.099 

0.121 

0.141 

0.682 

0.098 

0.121 

0.141 

0.682 

0.098 

0.121 

0.140 

0.681 

0.098 

0.120 

0.140 

0.682 

0.098 

0.120 

0.140 


0.424 

0.491 

0.557 

0.623 

0.354 

0.426 

0.475 

0.487 

0.323 

0.432 

0.390 

0.398 

0.321 

0.420 

0.348 

0.347 

0.319 

0.417 

0.322 

0.313 

0.323 

0.417 

0.307 

0.292 

0.333 

0.417 

0.296 

0.278 

0.320 

0.417 

0.289 

0.267 

0.312 

0.416 

0.284 

0.259 

0.309 

0.416 

0.281 

0.253 

0.309 

0.416 

0.280 

0.251 
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Table 30. Concluded 


Sidewall: z/(w/2) = 0.296 

p/p,j at x/L of — 


NPR 

0.127 

0.226 

0.292 

0.391 





2.006 

0.919 

0.385 

0.630 

0.560 





2.493 

0.921 

0.377 

0.630 

0.559 





2.996 

0.920 

0.376 

0.623 

0.561 





3.503 

0.920 

0.360 

0.609 

0.561 





3.998 

0.921 

0.337 

0.604 

0.561 





4.497 

0.921 

0.322 

0.603 

0.561 





5.012 

0.921 

0.316 

0.604 

0.561 





5.496 

0.920 

0.311 

0.605 

0.560 





6.002 

0.921 

0.305 

0.606 

0.559 





6.173 

0.920 

0.304 

0.606 

0.560 





Sidewall: zJ(w! 2) = 0.000 



P'P'j • 

at x/L of — 




NPR 

0.127 

0.226 

0.292 

0.391 

0.474 

0.573 

0.755 

0.937 

2.006 

0.921 

0.755 

0.494 

0.537 

0.467 

0.443 

0.508 

0.492 

2.493 

0.922 

0.753 

0.492 

0.535 

0.453 

0.368 

0.383 

0.395 

2.996 

0.922 

0.753 

0.495 

0.536 

0.452 

0.369 

0.331 

0.365 

3.503 

0.921 

0.752 

0.495 

0.535 

0.451 

0.368 

0.308 

0.278 

3.998 

0.921 

0.751 

0.494 

0.538 

0.451 

0.368 

0.298 

0.221 

4.497 

0.921 

0.750 

0.496 

0.538 

0.450 

0.368 

0.293 

0.197 

5.012 

0.921 

0.750 

0.498 

0.536 

0.449 

0.368 

0.290 

0.183 

5.496 

0.921 

0.750 

0.499 

0.537 

0.449 

0.368 

0.288 

0.173 

6.002 

0.920 

0.749 

0.499 

0.536 

0.448 

0.368 

0.287 

0.167 

6.173 

0.920 

0.749 

0.499 

0.536 

0.448 

0.368 

0.287 

0.166 

Sidewall: z/iyv/2) = -0.296 

p!p t j at x/L of — 






NPR 

0.127 

0.226 

0.292 

0.391 





2.006 

0.915 

0.400 

0.514 

0.505 





2.493 

0.916 

0.385 

0.529 

0.496 





2.996 

0.917 

0.394 

0.522 

0.498 





3.503 

0.916 

0.389 

0.523 

0.498 





3.998 

0.917 

0.389 

0.526 

0.499 





4.497 

0.916 

0.388 

0.529 

0.499 





5.012 

0.917 

0.383 

0.530 

0.498 





5.496 

0.916 

0.380 

0.533 

0.498 





6.002 

0.916 

0.375 

0.536 

0.497 





6.173 

0.916 

0.374 

0.536 

0.497 
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y/(w/2) 


y/(wl 2) 


y/(w/2) 


Table 31. Internal Static Pressure Ratios for SCF Nozzle Configuration 14 
[Hexagonal geometry at afterburning power, b vp = 10°, and b vy = 10°] 


= 0.074 






NPR 

0.143 

0.193 

0.242 

0.276 

0.304 

2.004 

0.900 

0.796 

0.181 

0.377 

0.449 

2.503 

0.899 

0.796 

0.176 

0.335 

0.411 

2.995 

0.900 

0.796 

0.171 

0.335 

0.410 

3.493 

0.898 

0.794 

0.166 

0.336 

0.409 

3.995 

0.899 

0.793 

0.164 

0.336 

0.405 

4.499 

0.899 

0.792 

0.163 

0.334 

0.401 

5.008 

0.898 

0.791 

0.166 

0.331 

0.401 

5.495 

0.898 

0.789 

0.168 

0.330 

0.397 

5.982 

0.897 

0.788 

0.168 

0.328 

0.392 

6.181 

0.897 

0.788 

0.168 

0.328 

0.391 

= 0.296 

p/p,j at x/L of- 

_ 




NPR 

0.329 





2.004 

0.416 





2.503 

0.388 





2.995 

0.390 





3.493 

0.391 





3.995 

0.391 





4.499 

0.391 





5.008 

0.393 





5.495 

0.393 





5.982 

0.392 





6.181 

0.392 





= 0.481 





P 

NPR 

0.143 

0.193 

0.242 

0.284 

0.304 

2.004 

0.884 

0.722 

0.620 

0.223 

0.292 

2.503 

0.884 

0.722 

0.625 

0.184 

0.227 

2.995 

0.883 

0.722 

0.632 

0.184 

0.227 

3.493 

0.882 

0.718 

0.640 

0.183 

0.226 

3.995 

0.883 

0.715 

0.647 

0.182 

0.224 

4.499 

0.882 

0.717 

0.651 

0.181 

0.223 

5.008 

0.881 

0.721 

0.653 

0.179 

0.221 

5.495 

0.881 

0.724 

0.655 

0.178 

0.221 

5.982 

0.880 

0.727 

0.657 

0.176 

0.220 

6.181 

0.880 

0.728 

0.657 

0.176 

0.220 


p/ptj at x/L of — 


0.329 

0.350 

0.424 

0.491 

0.573 

0.656 

0.458 

0.442 

0.410 

0.459 

0.496 

0.507 

0.432 

0.415 

0.359 

0.323 

0.402 

0.413 

0.434 

0.416 

0.359 

0.324 

0.393 

0.386 

0.436 

0.418 

0.359 

0.323 

0.392 

0.376 

0.437 

0.420 

0.359 

0.324 

0.391 

0.372 

0.438 

0.421 

0.359 

0.324 

0.390 

0.371 

0.439 

0.422 

0.360 

0.324 

0.388 

0.369 

0.439 

0.423 

0.360 

0.323 

0.386 

0.370 

0.439 

0.423 

0.361 

0.323 

0.385 

0.369 

0.439 

0.423 

0.361 

0.323 

0.384 

0.369 


j at x/L of — 


0.329 

0.350 

0.391 

0.424 

0.573 

0.739 

0.336 

0.375 

0.412 

0.419 

0.504 

0.503 

0.259 

0.379 

0.380 

0.355 

0.387 

0.401 

0.257 

0.377 

0.380 

0.356 

0.376 

0.349 

0.255 

0.374 

0.379 

0.355 

0.373 

0.328 

0.253 

0.371 

0.379 

0.355 

0.372 

0.317 

0.251 

0.368 

0.378 

0.355 

0.371 

0.310 

0.250 

0.367 

0.378 

0.355 

0.371 

0.306 

0.250 

0.365 

0.378 

0.354 

0.371 

0.304 

0.249 

0.363 

0.378 

0.354 

0.370 

0.302 

0.249 

0.363 

0.378 

0.355 

0.370 

0.302 
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Table 31. Continued 


y/(w/2) = 0.704 

p/ptj at x/L of — 


NPR 

0.284 

0.329 

0.358 

2.004 

0.662 

0.305 

0.307 

2.503 

0.659 

0.170 

0.208 

2.995 

0.661 

0.172 

0.208 

3.493 

0.661 

0.173 

0.208 

3.995 

0.662 

0.174 

0.207 

4.499 

0.662 

0.174 

0.207 

5.008 

0.662 

0.174 

0.207 

5.495 

0.661 

0.175 

0.208 

5.982 

0.661 

0.175 

0.207 

6.181 

0.661 

0.175 

0.207 


y/(w/ 2) = 0.926 


NPR 

0.143 

0.193 

0.242 

0.267 

2.004 

0.571 

0.809 

0.861 

0.786 

2.503 

0.578 

0.812 

0.862 

0.786 

2.995 

0.585 

0.813 

0.862 

0.786 

3.493 

0.591 

0.815 

0.863 

0.786 

3.995 

0.596 

0.816 

0.863 

0.785 

4.499 

0.600 

0.816 

0.863 

0.786 

5.008 

0.605 

0.817 

0.864 

0.785 

5.495 

0.608 

0.817 

0.863 

0.783 

5.982 

0.610 

0.817 

0.863 

0.783 

6.181 

0.610 

0.817 

0.863 

0.783 


p!p U j at x/L of — 


0.292 

0.329/ 

0.358 

0.375 

0.674 

0.332 

0.322 

0.327 

0.673 

0.099 

0.116 

0.143 

0.673 

0.098 

0.117 

0.143 

0.673 

0.098 

0.117 

0.142 

0.672 

0.097 

0.117 

0.142 

0.672 

0.096 

0.117 

0.141 

0.672 

0.098 

0.118 

0.141 

0.677 

0.093 

0.114 

0.139 

0.677 

0.093 

0.114 

0.139 

0.677 

0.093 

0.112 

0.139 


0.424 

0.491 

0.557 

0.623 

0.349 

0.427 

0.473 

0.486 

0.298 

0.424 

0.390 

0.397 

0.299 

0.410 

0.348 

0.347 

0.299 

0.407 

0.323 

0.314 

0.299 

0.406 

0.309 

0.293 

0.299 

0.406 

0.299 

0.279 

0.301 

0.405 

0.292 

0.268 

0.298 

0.399 

0.287 

0.261 

0.295 

0.399 

0.284 

0.256 

0.296 

0.398 

0.282 

0.254 
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Table 3 1 . Concluded 


Sidewall: z/(w/2) = 0.296 

p!p,j at x/L of — 


NPR 

0.127 

0.226 

0.292 

0.391 





2.004 

0.901 

0.374 

0.500 

0.501 





2.503 

0.902 

0.369 

0.502 

0.491 





2.995 

0.902 

0.368 

0.504 

0.490 





3.493 

0.902 

0.369 

0.506 

0.490 





3.995 

0.902 

0.370 

0.508 

0.490 





4.499 

0.902 

0.364 

0.508 

0.490 





5.008 

0.902 

0.361 

0.511 

0.489 





5.495 

0.901 

0.358 

0.511 

0.489 





5.982 

0.901 

0.360 

0.512 

0.488 





6.181 

0.900 

0.360 

0.513 

0.488 





Sidewall: zJ{w! 2) = 0.000 



P/Ptj < 

at x/L of — 




NPR 

0.127 

0.226 

0.292 

0.391 

0.474 

0.573 

0.755 

0.937 

2.004 

0.908 

0.742 

0.482 

0.529 

0.478 

0.442 

0.509 

0.493 

2.503 

0.908 

0.741 

0.480 

0.524 

0.451 

0.368 

0.382 

0.394 

2.995 

0.908 

0.740 

0.481 

0.525 

0.451 

0.368 

0.328 

0.354 

3.493 

0.907 

0.740 

0.480 

0.527 

0.450 

0.368 

0.306 

0.309 

3.995 

0.907 

0.739 

0.479 

0.528 

0.450 

0.368 

0.296 

0.233 

4.499 

0.907 

0.738 

0.480 

0.529 

0.450 

0.368 

0.291 

0.203 

5.008 

0.907 

0.738 

0.480 

0.528 

0.450 

0.368 

0.288 

0.186 

5.495 

0.907 

0.738 

0.481 

0.527 

0.449 

0.368 

0.286 

0.175 

5.982 

0.906 

0.737 

0.480 

0.528 

0.449 

0.368 

0.285 

0.169 

6.181 

0.906 

0.737 

0.480 

0.527 

0.448 

0.367 

0.284 

0.167 

Sidewall: z/(w/2) = -0.296 

p!p t j at x/L of — 






NPR 

0.127 

0.226 

0.292 

0.391 





2.004 

0.907 

0.370 

0.606 

0.558 





2.503 

0.907 

0.369 

0.603 

0.557 





2.995 

0.907 

0.364 

0.605 

0.557 





3.493 

0.907 

0.353 

0.608 

0.557 





3.995 

0.907 

0.343 

0.608 

0.557 





4.499 

0.907 

0.334 

0.606 

0.556 





5.008 

0.907 

0.324 

0.606 

0.555 





5.495 

0.907 

0.325 

0.607 

0.555 





5.982 

0.906 

0.324 

0.607 

0.555 





6.181 

0.906 

0.323 

0.607 

0.555 
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yl(yvl2) 


y/(w/2) 


y/(w/2 ) 


Table 32. Internal Static Pressure Ratios for SCF Nozzle Configuration 15 
[Hexagonal geometry at afterburning power, 8 v p = 10°, and 5 V > , = 20°] 


= 0.074 

p/Pt j at x/L of — 


NPR 

0.143 

0.193 

0.242 

0.276 

0.304 

0.329 

0.350 

0.424 

0.491 

0.573 

0.656 

1.998 

0.898 

0.794 

0.198 

0.376 

0.449 

0.460 

0.445 

0.412 

0.461 

0.498 

0.507 

2.496 

0.898 

0.795 

0.196 

0.334 

0.411 

0.431 

0.416 

0.358 

0.321 

0.397 

0.414 

2.984 

0.899 

0.794 

0.196 

0.333 

0.411 

0.433 

0.417 

0.359 

0.321 

0.387 

0.385 

3.499 

0.899 

0.794 

0.196 

0.333 

0.409 

0.434 

0.418 

0.359 

0.321 

0.386 

0.376 

3.997 

0.899 

0.792 

0.192 

0.331 

0.406 

0.435 

0.420 

0.359 

0.322 

0.384 

0.373 

4.496 

0.898 

0.791 

0.188 

0.329 

0.403 

0.436 

0.421 

0.360 

0.322 

0.382 

0.371 

4.996 

0.897 

0.789 

0.185 

0.328 

0.398 

0.436 

0.422 

0.360 

0.322 

0.380 

0.370 

5.232 

0.897 

0.788 

0.183 

0.326 

0.395 

0.436 

0.422 

0.360 

0.322 

0.380 

0.369 


= 0.296 

p/p,j at x/L of — 
NPR 0.329 


1.998 0.419 

2.496 0.390 

2.984 0.392 

3.499 0.393 

3.997 0.396 

4.496 0.397 

4.996 0.396 

5.232 0.396 


0.481 


NPR 

0.143 

0.193 

0.242 

1.998 

0.879 

0.710 

0.620 

2.496 

0.880 

0.709 

0.622 

2.984 

0.879 

0.709 

0.627 

3.499 

0.879 

0.705 

0.634 

3.997 

0.879 

0.704 

0.642 

4.496 

0.878 

0.705 

0.647 

4.996 

0.877 

0.707 

0.650 

5.232 

0.876 

0.709 

0.651 


p/Ptj at x/L of — 


0.284 

0.304 

0.329 

0.350 

0.231 

0.299 

0.340 

0.374 

0.188 

0.225 

0.253 

0.367 

0.187 

0.225 

0.252 

0.366 

0.187 

0.225 

0.250 

0.363 

0.185 

0.224 

0.248 

0.361 

0.184 

0.223 

0.246 

0.358 

0.181 

0.222 

0.245 

0.355 

0.180 

0.222 

0.244 

0.354 


0.391 

0.424 

0.573 

0.739 

0.406 

0.417 

0.503 

0.503 

0.368 

0.346 

0.392 

0.402 

0.369 

0.346 

0.382 

0.347 

0.368 

0.346 

0.378 

0.325 

0.368 

0.346 

0.376 

0.315 

0.367 

0.345 

0.375 

0.308 

0.366 

0.345 

0.374 

0.304 

0.366 

0.345 

0.374 

0.303 
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Table 32. Continued 


y/(w/2) 


y/(w/ 2) 


= 0.704 

p!p t j at x!L of- 

- 






NPR 

0.284 

0.329 

0.358 






1.998 

0.665 

0.316 

0.315 






2.496 

0.666 

0.172 

0.204 






2.984 

0.667 

0.173 

0.204 






3.499 

0.667 

0.174 

0.204 






3.997 

0.667 

0.175 

0.204 






4.496 

0.667 

0.176 

0.204 






4.996 

0.666 

0.176 

0.204 






5.232 

0.664 

0.176 

0.203 






= 0.926 






p/Ptj at xlL of — 


NPR 

0.143 

0.193 

0.242 

0.267 

0.292 

0.329/ 

0.358 

0.375 

1.998 

0.521 

0.786 

0.853 

0.778 

0.665 

0.343 

0.333 

0.335 

2.496 

0.525 

0.789 

0.855 

0.777 

0.667 

0.098 

0.110 

0.138 

2.984 

0.530 

0.791 

0.855 

0.777 

0.667 

0.097 

0.110 

0.138 

3.499 

0.536 

0.792 

0.857 

0.777 

0.667 

0.095 

0.110 

0.138 

3.997 

0.543 

0.793 

0.857 

0.778 

0.667 

0.096 

0.110 

0.137 

4.496 

0.547 

0.794 

0.858 

0.778 

0.667 

0.094 

0.110 

0.137 

4.996 

0.552 

0.794 

0.859 

0.778 

0.666 

0.094 

0.110 

0.137 

5.232 

0.554 

0.794 

0.859 

0.778 

0.666 

0.094 

0.110 

0.136 


0.424 

0.491 

0.362 

0.423 

0.306 

0.421 

0.298 

0.404 

0.294 

0.398 

0.291 

0.396 

0.286 

0.395 

0.282 

0.395 

0.280 

0.395 


0.557 

0.623 

0.469 

0.486 

0.391 

0.398 

0.349 

0.348 

0.325 

0.315 

0.311 

0.295 

0.301 

0.281 

0.295 

0.270 

0.292 

0.266 
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Table 32. Concluded 


Sidewall: zJ{wl 2) = 0.296 

plPtj at x/L of — 


NPR 

0.127 

0.226 

0.292 

0.391 





1.998 

0.881 

0.359 

0.461 

0.498 





2.496 

0.880 

0.347 

0.462 

0.483 





2.984 

0.882 

0.343 

0.463 

0.483 





3.499 

0.882 

0.349 

0.466 

0.482 





3.997 

0.882 

0.348 

0.469 

0.483 





4.496 

0.882 

0.345 

0.470 

0.483 





4.996 

0.881 

0.343 

0.470 

0.482 





5.232 

0.880 

0.342 

0.470 

0.482 





Sidewall: zJ{w! 2) = 0.000 



plp, j at x!L of — 




NPR 

0.127 

0.226 

0.292 

0.391 

0.474 

0.573 

0.755 

0.937 

1.998 

0.886 

0.726 

0.466 

0.514 

0.482 

0.447 

0.509 

0.494 

2.496 

0.886 

0.725 

0.463 

0.506 

0.448 

0.367 

0.385 

0.397 

2.984 

0.887 

0.725 

0.463 

0.508 

0.447 

0.367 

0.329 

0.355 

3.499 

0.887 

0.724 

0.462 

0.512 

0.447 

0.367 

0.305 

0.307 

3.997 

0.887 

0.724 

0.461 

0.512 

0.447 

0.367 

0.296 

0.233 

4.496 

0.887 

0.723 

0.461 

0.514 

0.446 

0.367 

0.290 

0.205 

4.996 

0.886 

0.722 

0.460 

0.514 

0.446 

0.367 

0.287 

0.187 

5.232 

0.885 

0.722 

0.460 

0.513 

0.445 

0.366 

0.286 

0.181 

Sidewall: zJiw/2) = - 0.296 

plpi j at x/L of — 






NPR 

0.127 

0.226 

0.292 

0.391 





1.998 

0.886 

0.348 

0.588 

0.551 





2.496 

0.887 

0.349 

0.587 

0.547 





2.984 

0.888 

0.345 

0.589 

0.547 





3.499 

0.888 

0.336 

0.594 

0.548 





3.997 

0.888 

0.328 

0.596 

0.547 





4.496 

0.887 

0.320 

0.594 

0.548 





4.996 

0.887 

0.314 

0.593 

0.547 





5.232 

0.887 

0.312 

0.592 

0.546 
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Sidewall 


Divergent flap 


Transition section 


Spherical convergent duct 


Divergent plateau 


Convergent triangular ramps 










Divergent, flap; 4 


(c) Upper and lower surfaces of un vectored bowtie configuration 


Transition section 


Spherical convergent duct 


Divergent plateau 


Convergent triangular ramp 


(d) Lower surface and right sidewall of unvectored bowtie configuration installed on transition section. 

Figure 2. Concluded. 








Sta. 39.135 


Diam. = 
5.200 



Figure 4. Cross sections (through nozzle axes) of SCF nozzle. Linear dimensions are in inches. 
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Sta. 39.135 




(b) Unvectored bowtie configuration. 
Figure 4. Continued. 
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Sta. 39.135 
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(c) Unvectored hexagonal configuration at afterburning power. 
Figure 4. Continued. 
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(e) Yaw thrust-vector angles obtained by gimballing (top view). 
Figure 4. Concluded. 
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NPR 


(b) 5 V/ , = 10°. 
Figure 7. Conclu< 
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Data set 


0 Configuration 1 

□ Reference 5; figure 1 1 

O Reference 5; figure 1 1 

A Reference 5; figure 1 1 

tv Reference 4; figure 6 


e 

A v in 

L/d t 

Geometry 

1.30 

3.000 

1.54 

Hexagonal 

1.30 

6.651 

0.94 

Rectangular 

1.30 

6.651 

1.20 

Rectangular 

1.30 

6.651 

1.46 

Rectangular 

1.35 

4.013 

1.27 

Rectangular 



1 2 3 4 5 6 7 8 9 10 11 12 13 

NPR 


Figure 9. Thrust performance data for SCF nozzles with hexagonal and rectangular divergent-duct cross sections. 



Flap surface pressure distributions 
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.528 
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Sidewall surface pressure distributions 
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(a) 8^ = 0°. 

Figure 10. Internal static pressure distributions of bowtie SCF nozzle at dry power, 8 vp = 0°, and NPR = 5.00. 



84 




o 

□ 

O 


0.074 

0.481 

0.926 


y/(w/2 

A 0.296 

& 0.704 


z/(w/ 2 

A 0.296 

Q 0.000 

o - 0.296 
































y(w/2) 

o 0.074 

□ 0.481 

O 0.926 


y/(w/ 2 ) 

A 0.296 

& 0.704 



zliyvl 2) 

fcs. 

0.296 

Q 

0.000 

o 

- 0.296 


90 




Shock 



(a) Lower surface. 



(b) Right sidewall. 

Figure 13. Surface flow visualization on hexagonal nozzle at dry power, 8 vp = 0°, 8 vy = 0°, and NPR = 5.00. 
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Flap surface pressure distributions 







o U.074 

□ 0.481 

O 0.926 


Additional flap surface pressure distributions 




Sidewall surface pressure distributions 


Figure 14. Internal static pressure distributions of lower (suction) flap of hexagonal SCF nozzle at dry power, o 
and NPR = 4.99. 
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Shock 


Separated region 



Possible shock 


(a) Lower (suction) surface. 



Possible shock 


(b) Upper (pressure) surface. 

Figure 15. Surface flow visualization on hexagonal nozzle at dry power, 6 vp = 10°, S V J = 0°, and NPR = 5.00. 
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(c) Right sidewall. 
Figure 15. Concluded. 
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Figure 16. Internal static pressure distributions of hexagonal SCF nozzle at afterburning power, 5, 
NPR = 4.49. 


































Figure 18. Internal static pressure distributions of lower (suction) flap of hexagonal SCF nozzle at afterburning power, 
8 V „=10°, and NPR = 5.01. 
















pressure distributions 



y/(w/ 2) 

o 0.074 

□ 0.481 

O 0.926 


y/(w/2) 

A 0.296 

& 0.704 



zJ(w/ 2) 


0.296 

Q 

0.000 

O 

- 0.296 


(c) 8 vy =20°. 
Figure 18. Concluded. 
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(a) Lower (suction) surface. 



(b) Upper (pressure) surface. 

Figure 19. Surface flow visualization on hexagonal nozzle at afterburning power, 5 vp = 10°, 8 V > , = 0°, and NPR = 5.00. 
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